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THURSDAY, OCTOBER 31, 1872 


THE GREAT CIRCUMNAVIGATING EX- 
PLORING EXPEDITION 


saree mabeheeery for the expedition which is about 
to be despatched by the Admiralty for the purpose of 
dredging, sounding, and otherwise scientifically investi- 
gating, the deep sea, have been for some months past in 
active progress, and are now rapidly approaching com- 
pletion. The vessel set apart for the purpose is H.M.S. 
Challenger, a main-deck corvette of 2,306 tons, now lying 
at Sheerness. Her commander is Capt. G. S. Nares, 
R.N., well known as the author of a valuable work on 
seamanship, greatly in use in the Royal Navy. Capt. 
Nares has seen a great deal of active service, including 
exploration in the Arctic regions, and he has left the 
charge of the Survey in the Gulf of Suez for the purpose 
of taking charge of the present expedition. Second in 
command is Commander J. P. Maclear, R.N., son of Sir 
Thomas Maclear, late Astronomer Royal at the Cape of 
Good Hope, who has also seen a great deal of service in 
various parts of the world, and whose name is familiar to 
our readers from his having taken part in the Eclipse 
Expedition to Spain, and also in that to Ceylon. 
Commander Maclear will undertake the magnetic ob- 
servations, which will form part of the work of the 
Expedition. The other naval officers are—tst Lieut., 
Pelham Aldrich; 2nd Lieut., Arthur C. Bromley ; 3rd 
Lieut., George R. Bethell; Navigating Lieut., Alfred E. 
Tizard ; Sub-Lieutenants, H. C. Sloggett and Lord George 
Campbell ; Pay-master, R. R. Richards ; Chief Engineer, 
James H. Ferguson. 

On the scientific staff of the Expedition, the following 
have received appointments from the Admiralty, bearing 
date Oct. 1872:—Prof, Wyville Thomson, F.R.S., &c., 
Director of the Scientific Staff. Under him the follow- 
ing have been appointed :—Mr. J. J. Wild of Zurich, 
who will accompany Prof. Wyville Thomson as private 
secretary. (Mr. Wild was for some time private secre- 
tary to the Abbé Moigno, and is an accomplished 
artist); Mr. J. Y. Buchanan, M.A., Edinburgh, Chemist 
to the Expedition. (Mr. Buchanan has been until 
now Senior Assistant in the Chemical Laboratory of 
Edinburgh University, and has had the advantage 
of pursuing the study of his subject in Germany, 
at Leipsig and elsewhere); Mr. H. N. Moseley, M.A., 
Oxon, Naturalist (Mr. Moseley is a pupil of Prof. Rolle- 
ston, and has been enabled, by a Radcliffe Travelling 
Fellowship, to study biology further at Vienna and Leip- 
sig: he was a member of the late Eclipse Expedition to 
Ceylon) ; Dr. Von Willemoes Suhm, Naturalist (Dr. Von 
Willemoes Suhm, who has been some time Assistant to 
Prof. Von Siebold, of Munich, is a distinguished natu- 
ralist, and is well known from his papers in Siebold and 
KGlliker’s “Archiv” on Annelids) ; Mr. John Murray, of 
Edinburgh University, Naturalist (Mr. Murray, a Canadian 
by birth, has had great experience in taxidermy and the col- 
lection and preservation of Vertebrata generally, has tra- 
velled in Canada, and has also been far into high latitudes 
on a whaling cruise). Prof. Wyville Thomson will of 
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course devote all his time not consumed by the superin- 
tendence of the scientific investigations in their various 
branches, preparations of reports, &c., to zoological work. 

Of the three Naturalists, Dr. Von Willmoes Suhm and 
Mr. Moseley wiil undertake especially the Invertebrata 
procured during the expedition, whilst Mr. Murray will 
direct his attention principally to the Vertebrata, Mr. 
Moseley will also undertake botanical collection whenever 
an opportunity presents itself of landing in interesting 
localities, and all the scientific staff will give to this branch 
of biological investigation as much of their time as pos- 
sible. Algze, &c., obtained by dredging and otherwise at 
sea, will also be entrusted to Mr. Moseley. An experienced 
photographer, a noncommissioned officer of Engineers, 
forms one of the party. The expedition is under the 
immediate direction of the hydrographic department of 
the Admiralty. 

The Admiralty authorities having applied to the Royal 
Society for advice in the conduction of the expedition, a 
committee of the Society was formed for the purpose of 
considering the subject, and counselling the Admiralty 
in the matter. The Committee consists of the President 
and Officers of the Royal Society, with Dr. Carpenter, 
Dr. Frankland, Dr. Hooker, Prof. Huxley, the Hydro- 
grapher of the Admiralty, Mr. Gwyn Jeffreys, Mr. 
Siemens, Sir William Thomson, Prof. Wyville Thomson, 
Dr. Williamson, and Mr. Alfred R. Wallace, and has the 
power of adding to its number. 

The Challenger has had her timbers put in thorough 
repair, and has been specially fitted out for the work for 
which she is intended, She has an auxiliary screw, with 
engines of 400-horse power (nominal), and carries about 
one month’s coal. She carries two cutters, a steam pin- 
nace, a South Sea whaling or surf boat, a jolly boat, two 
gigs,andadingy. Stages have been erected amidships, 
from which the dredges will be worked, and immediately 
aft of the stages is the steam winding-in apparatus. Prof. 
Wyville Thomson has been several times down to the ship 
to give directions for the special arrangements for scientific 
work, The fore magazine is prepared for the stowage of the 
large quantity of spirits which will be required for the pre- 
servation of natural history specimens, and of the many 
thousand stoppered bottles which will contain them. A 
chemical laboratory and naturalist’s workroom have been 
fitted up inthe afterpart of the vessel; and spirit is laid 
on to the workroom by means of a pipe leading froma 
metal cistern placed in the nettings. Several hundred 
miles of best whaling line have been prepared at Chat- 
ham for the Challenger, for dredging, and she carries 
about forty dredges. Amongst the stores are traps of 
various forms, harpoons, a harpoon gun, and fishing 
tackle of all kinds, including trawls, trammels, a seine, 
shrimp-nets, fish-traps, and lobster-pots. From the latter, 
used in deep water, great results are expected; and it is 
not improbable that living specimens of Nautilus may 
thus be procured. Prof. Wyville Thomson is now super- 
intending the construction, in Edinburgh, of the various 
forms of apparatus required for physical research. Seve- 
ral beautiful instruments of this nature have been devised 
by Mr. Buchanan ; and notably a new deep-sea pressure- 
gauge, and an instrument for bringing up samples of 
water from the bottom, which is provided with two taps 
which are closed by the contact of the apparatus with 
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the bottom, and a safety-valve to allow of the expansion 
consequent on decrease of pressure as the apparatus is 
hauled up. A hydraulic machine will be carried on board, 
capable of testing the accuracy of all the physical appara- 
tus, thermometers, pressure-gauges, &c., from time to 
time, in a chamber in which a pressure of three tons on 
the square inch can be obtained. The attempt will be 
made to use piano wire for sounding, after Sir William 
Thomson’s method. A small aquarium has been devised 
by Mr. Moseley, which will be used for the study of the 
development of interesting animals. Except in absolutely 
calm weather it will be entirely closed, and a constant 
stream of water will be passed through it from a reser- 
voir by means of finely perforated roses made—at the 
suggestion of Mr. Lloyd, of the Crystal Palace— 
of vulcanite. The route to be followed by the 
Challenger is not yet definitely fixed, and is still 
under the consideration of the Admiralty, who will 
be guided very much in the matter by the advice 
of the Royal Society Committee ; but it will be very 
nearly as follows :— 

The vessel, which is at present at Sheerness, will 

probably go round to Portsmouth about the middle 
of November, and sail from thence in the beginning 
of December for Gibraltar, the ficst haul of the 
dredge being made in the Bay of Biscay, if the weather 
should chance to be favourable. From Gibraltar she 
will proceed to Madeira, thence to St. Thomas, the 
Bahamas, Bermuda, the Azores ; from thence to Bahia, 
touching at Fernando Norohna ; then across to the Cape 
of Good Hope, and, after a stay in that neighbour- 
hood, southwards to the Crozetts and Marion Islands 
and Kerguelens Land. Arun southwards will then be 
made as far as possible to the ice, and the course thence be 
made to Sydney. New Zealand, the Campbell and Auck- 
land groups, Torres Straits, New Guinea, and New 
Ireland will then be visited. A long cruise of perhaps a 
year will then be made amongst the Pacific islands ; 
thence the expedition, passing between Borneo and Cele- 
bes, and visiting Luzon and its neighbourhood, will pro- 
ceed to Japan, where a stay of two or three months is 
expected. Thence northward to Kamskatka, whence a 
run will be made northwards through Behring’s Straits, 
and then through the Aleutian Islands, southward to 
Vancouver’s Island, and so through the deep eastern 
region of the Pacific by Easter Island, and possibly by 
the Galapagos Archipelago to the Horn, and thence home. 
The voyage is expected to take about three and a half 
years. 
It is difficult to over-estimate the immense benefit which 
science must derive from an expedition such as this. 
Apart from the results of intense interest which may be 
expected from the deep-sea work, the principal object of 
the expedition, and which must go far to elucidate a sub- 
ject on which our knowledge is at present of the most 
imperfect description, abundant opportunity will offer for 
the accurate investigation of the animal and vegetable 
life of many highly interesting and yet imperfectly known 
or totally unexplored regions. The investigation of the 
floras of such islands as Fernando Norohna and the 
Marion and Crozett groups cannot fail to yield most in- 
structive results; and it is needless to speak of the 
intense interest which centres in New Guinea. 


No expedition has ever started under such favourable 
auspices as the present for yielding valuable scientific 
results, and great praise is due to the Government for 
the very liberal and thorough manner in which all 
arrangements have been carried out. 


FIGUIER}S VEGETABLE WORLD 


The Vegetable World: being a History of Plants, with 
their structure and peculiar properties. Adapted from 
the work of Louis Figuier. New and Revised Edition, 
with 473 Illustrations. (London: Cassell, Petter, and 
Galpin.) 

OTWITHSTANDING its ambitious title, this is, 

on the whole, a satisfactory book. If, however, in 

dependence on the title, it is ordered in the expectation of 
finding anything that will replace Lindley’s “ Vegetable 
Kingdom,” or Baillon’s “ Histoire des Plantes ”- -at least, 
what this latter will be when finished, if it ever is finished 
—the purchaser will be disappointed. We have here a 
repetition of the old plan of attempting to compress iato 
one small octavo volume an account of the Morpholozy, 
Physiology, Classification, and Geographical Distribution 
of plants. As far as can be, as we have said, the execu- 
tion is good; some parts are even exceptionally well 
done ; the defects are those of the plan. The style of 
Figuier’s original work, florid and Gallic to excess, is en- 
tirely unsuited to the English reader ; the “ adapter” has 
used his pruning-knife with judicious severity, and has 
produced a book that may fill a useful place in popularis- 
ing the study of botany, and leading the way to fuller and 
more special treatises. 

The first part of the work, “ Organography and Physi- 
ology,” treats of the structure and different forms of the 
various organs in a systematic manner, and yet witha 
fresher style than is usual in text-books. It is, moreover, 
a relief to find that the majority of the illustrations, which 
are excellent throughout, are not those which have wearied 
the eye in many a familiar book. The details of termin- 
ology are relieved by information on many intcrest- 
ing points whiclr we do not find in ordinary text-bocks. 
Thus in the very early pages we have an account of 
Knight’s and Dutrochet’s experiments with vertical and 
horizontal wheels to determine the effect which gravitation 
exercises in determining the downward tendency of the 
roots, Further on is a description and drawing of Hales’ 
apparatus for measuring the force of ascending sap, by 
which he claims to have determined that the force which 
impels the sap in the vine is five times as great as that which 
impels the blood through the large arteries of the horse. 

The portion devoted to the “ Phenomena of Fertilisation 
and Germination ” is full, and about the best in the book, 
the illustrations being especially superior to those found in 
most other works of a similar character. The cut here re- 
produced (Fig. 2) represents the very curious arrangement 
by which the fertilisation of Vallisneria spiralis, a favourite 
water plant in aquaria, is effected. The female flowers 
are borne on long spiral stalks which uncoil when the 
flower is ready to open, so as to allow it to float on the 
surface of the water. The male flowers, on the contrary, 
have very short stalks which are entirely submerged, but 
detach themselves when mature, rising to the surface, 
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and then only discharge their pollen in the immediate | 


The third part is devoted to the “ Systematic Arrange- 


proximity of the female flower ; after which the stalk of | ment of Plants,” commencing from the lowest and pro- 
the female flower again coils up, and carries it down to | ceeding to the highest forms. The account of the different 


the bottom of the water, where the seed ripens. | 


orders of flowerless plants is the best with which we are 


The second part, on “ Classification of Plants,” is occu- | acquainted in any elementary work, and will give the 
pied with a brief description of the various systems | beginner an excellent outline of the immense variety of 
adopted at different stages of botanical knowledge, with | structure and physiological phenomena to be found among 
short biographies and portraits of the most distinguished | the lower forms of vegetable life. We find a good de- 


botanists, from Tournefort to Robert Brown. 


| scription of the different modes of reproduction in the 


Fic. 2.—Vallisneria spiralis 


Algz, which are often so enveloped in technical terms as 
to be barely intelligible to the student. The illustrations 
also are excellent, as is the case throughout this section. 
Those here given of the early stages in the life of a fern 
taken from Thuret (Figs. 3—7), are such as have been 
heretofore unknown to English text-books. This sec- 
tion is, in fact, altogether thoroughly satisfactory. 

More exception may be taken to the portion which 
treats of flowering plants, especially to the continued use, 


notwithstanding its defects acknowledged by the author, 
of the unsatisfactory system of classification adopted by 
Lindley in his “ Vegetable Kingdom.” The retention at 
the present day of such classes as the Rhizogens and 
Dictyogens as of the same value as Monocotyledons and 
Dicotyledons, is altogether indefensible. An equally 
serious defect is the very inadequate amount of attention 
given to the Gymnogens, and to the elucidation of the 
peculiarities of their structure which seem to form a con- 
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necting link between flowering and flowerless plants. 
It seems to us a mistake to attempt in an introductory 


Fic. 3.—Prothallium of Scolopendrium, with Antheridia (magnified) 


text-book even an outline of the characters of the natural 
orders of flowering plants ;’ but if this were necessary to 


Fic. 4.—Portion of Prothallium of Pteris serrulata, showing Antheridia 
and Archegonia 


the plan, this portion should have been completely 
re-arranged, to make it conform to the present state of 


botanical science. The chief advantage of the systematic 
portion of a course of botanical lectures is that it gives 
the teacher the opportunity of demonstrating the value in 


Fic. 5.—Antheridia (magnified) 


side by side species belonging to the same and to allied 
natural orders, in a manner better calculated to arrest the 


Fic. 6.—Antherozoids 


attention of the student than if presented to him in any 
other way. This advantage, however, is not gained by 
the introduction of a section devoted to the details of 
classification into a text-book. 


Fic. 7.—Isolated Archegonium, showing the action of the Antherozoids 
npon the Embryonal Cell 


The fourth part of the work, on the “Geographical 

Distribution of Plants,” though too brief, is interesting, 
and contains much valuable information in a small 
space. 
Altogether, this English version of Figuier’s “Vegetable 
World” is a good book to place in the hands of an in- 
telligent student who is desirous of learning something of 
the laws which govern plant life. A. W. B. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 

his correspondents, No notice is taken of anonymous 

communications.] 
Ocean Currents 

Ir Mr. Laughton will take the trouble to read my previous 
Reports with attention, he will find that I have based no argument 
upon my “trough” experiment, which I have used merely as an 
illustration. The argument in favour of the vertical Oceanic Cir- 
culation which I advocate rests upon the facts of Deep Sea Tem- 


classification of certain peculiarities of structure, by placing 
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perature. In my forthcoming Report, these facts (including 
many which have not been hitherto published) are discussed, in 
connection with the Temperatures of Inland Seas ; and if Mr. 
Laughton will frame a better hypothesis for the explanation of 
them than that of the Thermal Circulation first advanced by 
Pouillet, and latterly accepted by Herschel and Sir William 
Thomson, I will gladly accept it. 

Mr. Laughton will also find that I am not ignorant of the geo- 
graphical facts he mentions respecting the horizontal or superficial 
movements of the Ocean. But he must be well aware that a 
current may be flowing in one direction o# the surface, and a 
tidal or other movement in a contrary direction a/ a small depth 
beneath it. A very careful observer told me a few days since 
that at a time when the svzface-current in the Dardanelles, urged 
on by a south-westerly wind, was blowing zzwards, he had dis- 
tinctly seen the movement of the water at a short distance be- 
neath the surface to be outwards—this being indicated by the 
direction of the water-weeds. Below this, again, as the re- 
searches of the Shearwater have shown, there is a deep 
under-current ézzwards. 

In confirmation of this last statement, my friend Mr. Redhouse, 
who resided many years at Constantinople as Translator to the 
Embassy, has informed me that the existence of the deep under- 
current in the Bosphorus has long been perfectly well known to 
the native fishermen of Constantinople, as well as to European 
residents who amuse themselves with the sport. 

WILLIAM B, CARPENTER 

University of London, Oct. 29 


London University Examinations 


Pror. W. G. ADAMS, in order to controvert my statement 
that mechanical and natural philosophy have little to do with 
medicine, enters into theories with regard to the production of 
animal heat which I must leave him to settle with his colleague, 
the Professor of Physiology in King’s College. As he insinuates 
a doubt as to my own acquaintance with the thermometer and its 
uses, on my own behalf I may venture to say that not only did 
Professors Graham and Brande require a knowledge of this and 
kindred matters of candidates for the Matriculation and First M. B. 
Examinations of the University of London, but that years before 
Mr. Adams was connected with King’s College, I was rather a 
swell” at natural philosophy and chemistry under the late Dr. 
Miller’s tuition. 

Mr. Adam’s temperature must, I fear, have been abnormally 
high, or his barometer of propriety correspondingly low, when 
he penned the paragraph relating to the report of the sub- 
committee, and endeavoured to gain support for his views by 
suppressing the latter half of the quotation. The sentence really 
stands as follows: ‘* The preliminary scientific examination has 
tended to give prominence to theoretical and scientific knowledge 
at the expense of a sound practical acquaintance with medicine, 
surgery, midwifery,” &c. ; but by the omission of the words in 
italics Mr. Adams makes the report (contrary to its whole tenor) 
support his view that ‘‘it is in consequence of such knowledge 
that medical science has advanced with such rapid strides.” The 
illustration of the application of a cupping-glass is not a very 
happy one, for cupping has for years been notoriously a purely 
mechanical art entrusted to medically-unqualified men, who could 
in no sense claim a knowledge of natural philosophy. 

In conclusion, may I say that the Senate of the University of 
London at its session of the 23rd inst., took action in the matter 
to which I have called attention, and appointed a committee to 
consider it ; and may I express a hope that, should Mr. Adams 
be really ill, he may not be unfortunate enough to fall into the 
hands of one of his own medical philosophers ? 

Cavendish Place CHRISTOPHER HEATH 


Can the Stature be in any way affected by the Will? 


IT is{written that ‘‘no man by taking thought can add one 
cubit unto his stature ;” but if there be any truth in the follow- 
ing extract from Babbage’s ‘* Passages in the Life of a Philoso- 
pher,” it appears that man can, at all events, voluntarily deduct 
nearly an equivalent amount from his height. 

At the opening of chapter xviii. of the work just cited, Mr. 
Babbage makes the following statement respecting the celebrated 
thiet-taker Vidocq, with whom he had an interview :—‘‘ He 
had a very remarkable power, which he was so good as to ex- 
hibit to me, It consisted in altering his height to about an inch 


and a half less than his ordinary height. He threw over his 
shoulders a cloak, in which he walked round the room. It did 
not touch the floor in any part, and was, I should say, about an 
inch and a half above it. He then altered his height, and took 
the same walk. The cloak then touched the floor, and lay 
upon it in some part or other during the whole walk. He then 
stood still, and altered his height alternately several times to 
about the same amount. 

‘*T inquired whether the altered height, if sustained for several 
hours, produced fatigue. He replied that it did not, and that 
he had often used it during a whole day without any additional 
fatigue. He remarked that he had found this gift very useful as 
a disguise. I asked whether any medical man had examined 
the question, but it did not appear that any satisfactory explana- 
tion had been arrived at.” 

Now if this had been the statement of an unscientific person, 
or one whose powers of observation were presumably untrained, 
it might be put aside unheeded ; but coming, as it does, from 
one very unlikely to jump to conclusions, it seems to merit some 
degree of attention. 

This, then, being granted, the question arises, how can we 
account anatomically for this shortening in height? Of this the 
solution does not appear to be very clear. The only way in 
which an individual could alter his height would be either by 
adopting a stoop of his neck and shoulders, or by bending his 
knees, and flexing his thighs upon his pelvis, or, lastly, by 
actually shortening his vertebral column. 

The two first methods may be disregarded, as they would be 
pretty evident, even if a cloak were worn, and, if employed by 
Vidocq, would scarcely have aroused the curiosity and wonder of 
Mr. Babbage. The last only, namely, a voluntary shortening of 
the vertebral column, remains then to be considered. 

Now, there seems to be a general impression, both among 
doctors and the laity so-called—though it is difficult to discover 
any definite and concrete expression of it in the text-books—that, 
by virtue of the compressibility of the intervertebral fibro-carti- 
laginous discs, the stature of a man when he goes to bed is shorter 
than when he gets out of it, the amount of shortening varying, I 
suppose, according as the individual dangles a cane in the ‘* Row,” 
or is employed somewhat more actively asa ‘‘ fellowship porter” 
at the docks, 

Granting, then, that there may be some passive, involuntary 
shortening of the vertebral column to the extent of an inch or an 
inch and a half* after the application of a weight to its summit 
for the duration of some hours, how does a voluntary shortening 
come to be brought about? Since fibrous and cartilaginous 
structures are not directly acted upon by the will through peri- 
pheral nerves, such action must be produced through the medium 
of muscles ; and here we come to the crux, what are the muscles 
which could be employed in shortening the vertebral column ? 
Heemally, the only likely muscle in the cervico-dorsal region is 
the vertical portion of the /omgus colli, which passes from the 
bodies of cervical vertebrae Nos. 2, 3, 4, to the bodies of the three 
lower cervical and three upper dorsal vertebrz ; and in the dorso- 
lumbar region there is the psoas magnus, which takes origin 
from all the lumbar and the last dorsal vertebrae, but which, un- 
less the femur (where it is inserted) were fixed, could hardly affect 
the vertebral column, while neurally there are the numerous 
dorsal muscles of complex arrangement, such as the guadratus 
lumborum, sacro-lumbalis, longissimus dorsi, &c. 

There seems to be, however, nothing in the arrangement of 
such muscles as would satisfactorily account for a voluntary 
shortening and elongation, or rather, restoration to the normal 
length; of the vertebral column, though it is possible that in some 
individual cases there may be some special endowment of inner- 
vation and co-ordination of muscle which permits of such action, 


* Philippus Pieper, in an inaugural thesis, ‘‘ De Viribus Corporis Human 
Mechanicis,” Berolini, 1821, states, with regard to the elasticity of the ver- 
tebral column (p. 5), that ina man of middle height who had been carrying 
weights the difference at the end of the day was only 11°*._In the last edition 
of Druitt’s ‘‘ Surgeon’s Vade-Mecum ” it is stated (p. 341) that “‘ the interver- 
tebral substance 1s.compressible to such an extent that an adult man of middle 
stature loses about an inch of his height after having been in the erect position 
during the day. Since the united thickness of the intervertebral substances 
in an adult man is about 3°875 inches we see that they lose nearly one-fourth 
by compression, which they do not recover till after some hours of rest.” 
Among works which I have consulted in vain upon this point are, Borelli, 
“De Motu Animalium,” and “‘ De Vi Percussionis ” (Lugdun. Batav. 1686), 
Giraud-Teulon’s ‘‘ Principes de Mécanique Animale” (Paris, 1858) ; Henle’s 
‘* Banderlehe ;”’ and the “‘ Traité de la Mécanique des Organes de la Loco- 
motion,” by G. and E. Weber, in tom. ii. of the ‘‘ Encyclopédie Anatomique.” 
W. and E. Weber’s ‘‘ Mechanik der Menschlichen Gewerkzeuge ” (Gottingen, 
1836), is unfortunately in none of the large libraries to which I have access. 
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just as it might permit of the wagging of the ears, or of the scalp 
movements, which may be occasionally witnessed in those gifted 
with such accomplishments. 

It is in the hope, then, that some one who has studied anatomy 
froma a mechanical stand-point may throw some light upon this 
somewhat obscure matter, that I have asked a question which, 
I trust, my be one not unworthy of the consideration of ‘* philo- 
sophical ” anatomists. 


ew University Club, Oct. 16 J. C. G. 


Magnetic Storm Oct. 14—18 


On the 14th of this month a magnetic storm commenced at 
10.20 P.M., and lasted until 11 P.M. of the 18th. It was as re- 
markable for the extent as for the duration of the disturbances. 
The only lull in the storm was during the afternoon of the 
16th. 

The general character of the perturbations was the same 
throughout, consisting mostly of long movements of the needle 
to and fre on either side of the mean position. There was a 
very striking coincidence between the curves of the 15th, 16th, 
17th, and .18th during the morning hours, the maximum 
westerly deviation having been attained at about 6 A.M. on 
each successive day. During the afternoon of the 17th, the 
greatest movement of the declination needle towards the west 
was equal to that of the previous morning, whilst the oscillations 
comune the north were greater than on the other days of the 
storm. ‘The movements of the vertical-force magnet were fre- 
quently too great to be recorded on the photographic-paper, and 
this magnet was several times thrown off its balance. The 
horizontal-force magnet was more violently disturbed at the 
very commencement of the storm than at any subsequent 
iod. 

The remarkable coincidences that are now being discovered 
between these magnetic disturbances and other important 
natural phenomena render it useful to draw attention to those 
changes in the magnetic force of the earth which present any 
feature particularly worthy of notice. The storm I am now re- 
ferring to is on several accounts the most important that has 
occurred since 1867, and it is to be hoped that some practical 
spectroscopist has had favourable weather during these few days, 
as a magnificent array of solar prominences may not improbably 
have rewarded his interesting labours. 

Stonyhurst Observatory, Oct. 23 S. J. PERRY 


Circular Rainbow 


BEING, in company with a friend, Mr. Hall, on the east peak 
of the Berceau (3,640 ft.) on the 25th inst., a circular rainbow was 
visible at 2.30 P.M. upon the upper surface of light white clouds 
that drifted from S. up the rocky valley which was E. of where 
we stood—though the true wind was W. and moderate. The 
sky was almost of the richly dark Italian blue, across which a 
few clouds (cirrus) slowly passed. 

When first seen the diameter of the outside of the circle was 
10°, but it increased gradually up to 15°. The colours of the 
‘** bow,” which was somewhat less than 1° in width,—were the 
same as in the common rainbow, and very vivid. When we were 
a few yards apart, each saw only his own figure within the circle, 
large and well defined, so that the movement of an arm became 
visible. Before long the shadow of the mountain on which we 
stood invaded the lower portion of the circle, depriving it of its 
colour, but not always destroying its continuity ;—and my figure 
remained complete even where the continuity was destroyed. 
Light clouds passed across the sun, causing a partial, rarely a 
complete, disappearance of this most beautiful phenomenon, 
which we watched with great interest for twenty-six minutes— 
how long it had existed before 2.30 I know not. 

M. MoGGRIDGE 


Earth Currents and Sun-spots 


In the last number of NATuRE there appears a letter 
from Mr. W. H. Preece respecting the recent occurrence 
of electric storms of considerable intensity; and in connec- 
tion with this interesting subject it may be worth while re- 
lating that the solar spots have lately (that is to say, during the 
last few weeks) been larger than usual. One of them attained 

proportions, and was distinctly visible to the unassisted eye 
‘on October 15) through a fog which partially obscured the sun’s 


intense light. On the date mentioned this spot had completed 
about one-half of its transit across the solar disc, and it is remark- 
able that on the same day the electric storms attained their maxi- 
mum, and ‘‘the interruptions to business were serious,” as 
remarked by your correspondent. The spot referred to was not 
so large as several which appeared during the two preceding 
years, but exceeded in magnitude any of those which have come 
under my observation during the present year. It disappeared 
from the sun’s western edge on about the 21st of October ; but 
just previously to this the spot had been considerably smaller, 
and showed indications of dissolution. The spots now visible 
on the solar surface are not very conspicuous; there are, how- 
ever, two visible of the larger class—one of these is situated in 
the north-east quadrant, and the other in the south-east quadrant, 
and they are situate at about the same distances from the limb. 
Between these spots there were yesterday two small ones percep- 
tible running parallel with the equator. 
Bristol, Oct. 28 WILLIAM F, DENNING 


Measurement of Faint Spectra 


May I suggest, as a supplement to Mr. Capron’s clever 
arrangement for spectral measurement, a method which I have 
found useful with faint spectra. It is that a part of the slit 
should remain fixed, while the upper or lower half, or the middle 
only, should be movable. In this way two images of the spec- 
trum are formed, one of which may be made to move over the 
other like a vernier ; and thus any line may serve as an index, 
when, from want of light, it would be impossible to see the brass 
points. We obtain in this way many of the advantages of Zdll- 
ner’s reversion spectroscope. 

With such an arrangement, and with an embossing edge 
attached by a spring to the movable slit, so as to register on a 
card when pressed, I have succeeded in making several tolerable 
measurements of the faint auroral bands, which it was difficult to 
perform by direct comparison. It is, of course, necessary to have 
at least one line of known position in the field. 

North Shields, Oct. 22 Henry R, Procrer 


Merrifield on the Deviation of the Compass 


Witt you kindly pardon my again troubling you with an 
explanation ? . 

Last week, seeing what I considered a harsh review of my 
little book, in NATURE for Oct. 17, I, inthe midst of my work 
and the heat of the moment, penned a reply to my reviewer, 
without thinking more of the matter. To-day, whilst giving a 
lesson on the subject to a pupil, I saw my error ; and I beg to 
plead guilty to that ‘‘ looseness” which has led to inaccuracy in 
the passage quoted from page 52. Instead of ‘‘ deviation” I 
meant, and should therefore have said, ‘* Vertical iron shows the 
same indirect magnetic force,” &c., and to my class I have 
always used these words. I nowtender my apology to my re- 
viewer for my hasty letter, and beg to thank him for pointing out 
this ‘‘looseness and inaccuracy.” I trust you will make this 
letter as public as my last. JOHN MERRIFIELD 

Navigation School, Plymouth, Oct. 26 


Rainfall in Bombay 


As it may interest some of the readers of NATURE to know the 
amount of rain which fell on one occasion during the heavy mon- 
soon rains which recently occurred at Bombay, and which I 
regret to see in your Notes had so disastrous an effect upon the 
library of the Asiatic Society, I quote the following from a 
letter which I have just received from my friend Mr. C. Chambers, 
fae S., Director of the Colaba Observatory, dated 1oth Sept., 
1872. 

‘* Just a week ago we were treated to 7°20 inches of rain in twc 
hours, which is nearly twice as heavy as I have known before, 
z.¢., had personal experience of.” 

In order that we may form some idea of the enormous amount 
of the downpour,’ we must imagine the whole rain which has 
fallen in this neighbourhood since June 8, to have been concen- 
trated in the time named ; or, perhaps, better still, to suppose that 
the heaviest part of the shower which fell about half-past twelve, 
on the 3rd inst., and lasted for seven minutes, had continued for 
two hours. 

Mr. Chambers was some time ago much troubled by the 
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presence of foreign matter, apparently dust, in the interior of his 
magnetic instruments, He now writes :—‘‘In NATuRE, vol. vi. 
p. 286, Fig. 2, is athing very like the organic functions I speak 
of as being seen on the knife edge and plane of the vertical force 
magnetograph. I have described it as looking like the ‘ inter- 
lacing tea leaf stalks,’ doubtless it was beginnings of life.” 

Can any of your readers state if it is probable that such objects 
are to be found in the place he names, 


Kew Observatory, Oct. 23 G, MaTHUs WHIPPLE 


THE APPEAL FOR SKELETONS OF WILD 
ANIMALS 


I AM glad to see that Mr. Moseley has started the 
question of the acquisition of skeletons of wild animals, 
a subject which has hitherto been too much neglected by 
those who have charge of museums. Mr. Moseley might 
have put his case more strongly than he has done ; for 
not only are the two museums he mentions destitute of 
skeletons of the wild specimens of the larger Fedide, but, 
so far as I know, no European museum possesses more 
than skulls. Possibly there may be an entire skeleton in 
the very rich museum of Leyden, but there are none in 
the British Museum, nor at Paris, nor Vienna, so far as I 
have been able to examine those collections. We are 
better off at Cambridge, for we not only have a consider- 
able series of skulls of tigers, leopards, and the so-called 
“maneless” lion of Guzerat, but a fine skeleton of a 
Puma (Fe/is concolor) sent home from Florida in excel- 
lent condition by one of that much-abused class, “ sports- 
men.” 

There is, however, a subject even more important 
than the acquisition of foreign animals, namely, the col- 
lection of a good series of skeletons of different ages and 
sexes of all the European mammals, This is no easy 
matter, even in the case of the commoner species. We 
have only lately succeeded in acquiring an adult skeleton 
of the Red Deer (Cervus claphus) ; but the one we have 
obtained (through the kindness of Mr. Balfour, of Trinity 
College) is an adult Royal stag, so fine as to be worth 
waiting any length of time for. Again, how many 
museums possess a skeleton of the brown bear of Europe, 
or the lynx, or the glutton, or the wolf, or even really 
good skeletons of such comparatively common animals 
as the badger, the otter, and the numerous small Viver- 
ride? And yet the bones of these occur more frequently 
in turbaries than do those of the extinct Fe/ide in caves, 
while they are certain to become extinct from the pressure 
of civilisation and the consequent restriction of their 
range, far sooner even than those large animals which are 
directly persecuted, as tigers are in India. 

I find it easier almost to get skeletons sent from abroad 
than to have them collected in England. Any gentleman 
who unites with love of sport a knowledge of natural 
history—no uncommon combination—will oftensend home 
considerable collections, and take great trouble to procure 
the different animals that he has been asked to look for. 
Such a collection we have just received from Lord Wal- 
singham (of Trinity College), formed by him in North- 
west America. It includes complete skeletons of Ovis 
montana, Antilocapra americana (Pronghorn), white- 
tailed stag, mule deer, black bear, beaver, martin, besides 
a series of separate skulls. Last year we got an O/aria 
from San Francisco, one of the herd which the intelligent 
citizens of that capital are wise enough to preserve, and a 
musk-ox from the German North-Polar Expedition. In 
short, there are few animals that may not be acquired by 
energy and perseverance; and travellers in distant 
countries are ford of showing that they have not forgotten 
their old university ; but it is infinitely more difficult to 
induce gentlemen, ortheir keepers, in England or Scotland, 
to collect the wild animals that still linger in their pre- 
serves ; and this is the direction in which I venture to 
think an effort should be made. 


The “directions for preparing skeletons” given by 
Mr. Moseley are excellent, Allow me to make one 
or two additions to them, It is most important to 
note the sex of each animal, with the locality in 
which it was taken and the date of its capture. I 
do not recommend the soaking of the carcase in water 
after the muscles have been removed. It loosens the 


ligaments, and makes the after-process of drying more 


difficult—a process which is difficult enough in Europe, 
especially in mountainous districts. Moreover, it is diffi- 
cult to find a suitable place to do it inabroad. I find the 
colour of the bones not seriously affected by the non- 
extraction of the blood. The skeleton may be packed up 
before it is quite dry if sawdust be substituted for hay or 
straw. Pine sawdust is especially good for this purpose. 
It is very fine, dry, and slightly antiseptic. 

Museum, Cambridge, Oct. 24 J. W. CLARK 


THE ZOOLOGICAL STATION AT NAPLES 


INCE the last notice given in NATURE,* the building 

is almost finished, and all endeavours are now con- 

centrated upon the arrangements of the interior. Two 

more months, and the fifty-three tanks of the public 

aquarium will be ready to be filled with the clear and 
limpid water of the Mediterranean. 

The upper story receives still more attention. My plan 
of letting the tables having met with great applause from 
all sides, has worked some changes in the general arrange- 
ments of the rooms. The room previously intended for 
the library has been added to the great laboratory, which 
now measures 40 ft. in length, 25 ft. in breadth, and 24 ft. 
in height. It has three great arched windows 20 ft. 
high and roft. broad, tothe north, and three smaller ones 
looking into the small light-court in the centre of the 
building. The former three windows will give light to 
six microscopic tables, whilst the three smaller windows 
will yield enough light to three tables fitted up for com- 
mon anatomical work. In the centre of the laboratory 
a wooden stand will be placed, 27 ft. in length and 8 ft. in 
breadth, and having three stories. This stand will bear 
tanks of different sizes—the lowest story the heaviest, the 
upper the smallest. The latter will be moveable, so as to 
allow close inspection on the working table. Each of 
them will receive a small current of sea water, and will 
have its own outlet, so as to isolate completely its contents 
from the neighbouring tanks. There will be plenty of 
room for some sixty or eighty tanks. The water running 
out of them is collected, and runs down into the tanks of 
the public aquarium. Four doors unite the laboratory to 
the three adjacent smaller rooms, which are provided 
each with a working table and with tanks, whilst the 
fourth door leads to a corridor and to the staircase. A 
gallery all round the walls of the laboratory, at the height 
of fourteen feet, will furnish room for the library. Two 
small staircases unite it to the floor of the laboratory, and 
four narrow doors to four adjacent small rooms, of which 
two may be used as reading-rooms for making notes, &c. 
It will be absolutely forbidden to take any book out of 
the building. 

On the same floor as this great morphological laboratory, 
the physiological one is to be found; indeed the door 
which opens to the corridor leads also immediately to the 
room destined for this purpose. Its length is 2o0ft. by 
14 ft.; it has several glass doors to the west, opening upon 
an ante-room as wide as the room itself, and which, in case 
of need, can easily be transformed into a laboratory, thus 
enlarging the physiological laboratory to double its present 
size ; it has a separate tube, with a constant supply of 
sea-water, and a table for microscopic work. Prof. du Bois- 
Reymond has promised to assist in arranging instruments 
and apparatus for experimental use, 


* See Nature, Vol. v. p. 437: 
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Besides these laboratories, there are rooms with windows 
and glass doors, all capable of being transformed, when 
necessary, into laboratories, for every room has its tube 
with sea-water. But as it is most likely that by-and-by 
extensive collections will be formed, to assist in working 
out a most accurate and detailed fauna of the Bay, or 
even of the Tuscan Sea, these rooms, especially a 
large one on the south side, will at ‘irst be left empty. 

Downstairs there is another small apartment on the 
north side, destined for a botanical laboratory. It has 
one large and two smaller windows, thus allowing four 
microscopical tables to be furnished, three of which will 
be let, whilst the fourth belongs to the botanist of the 
station, who is to be engaged next winter. In the base- 
ment two series of store-tanks will be placed, into which 
all the animals will be put immediately after being caught 
by the fishing and dredging expeditions, which will be 
sent out every day, weather permitting. 

The library of the station has received many valuable 
presents, Thus Prof. Allman, Mr. Darwin, Prof. Flower, 
Mr. Gosse, Prof. Huxley, Mr. Gwyn Jeffreys, Sir John 
Lubbock, and Prof. Owen, have promised or sent their 
biological works ; and German publishers, such as Georg 
Reimer of Berlin, and Braumiiller of Vienna, have joined 
Engelmann, Vieweg, and Fischer, in offering all their bio- 
logical publications. A catalogue is being prepared, con- 
taining a complete list of the actual state of the station 
library. 

By the kindness of Mr. Gwyn Jeffreys, dredges have 
been procured of the best pattern, such as that experienced 
zoologist recommended ; boats have been built for special 
dredging purposes, and everything also is being prepared 
to render the station as efficient as possible. 

We hope in our next article to give some information as 
to the relations, into which the new institute has entered 
with governments and learned bodies. Here we may still 
be allowed to point out, that since the foundation of the 
Naples station has been taken earnestly into hand, similar 
endeavours have been made both in Austria and France. 
In both countries the Government has been asked to 
establish Zoological Laboratories on the coast. We have 
still to wait the results of such demands. 

Naples, Oct. 24 ANTON DOHRN 


VESTIGES OF GLACIAL ACTION IN NORTH- 
EASTERN ANATOLIA 


I N apaper dated some months back* I gave an abridged 

notice of some traces of ice-action, referable to the so- 
called epoch, in the central plateau of Asia-Minor. A 
journey undertaken this summer through the north-eastern 
districts of the peninsula has enabled me to observe seve- 
ral other phenomena of the same class, and to determine 
in some measure the extent and degree in which that pro- 
longed depression of temperature affected this region. 

My route traversed an extensive but rarely visited tract 
of country, that, namely, of the great Chorok, or Harpagus 
river-valley from Beyboort to Artween, and the mountain 
lands that extend beyond that valley east and north up to 
the frontier of Russian Georgia, returning by the Black 
Sea coast. The space thus explored extends from long. 
40° to 44° E., and from lat. 40° to 42° N. 

The valley of the Chorok river, for a distance of about 
120 miles—that is, from the neighbourhood of Beyboort to 
that of the town of Artween—runs almost parallel with the 
sea-coast in an E.N.E. direction, and is separated from 
the basin of the Euxine by a lofty chain of mountains, the 
higher peaks of which reach an altitude of 11,000 feet 
above the sea-level, and even more. The whole long and 
narrow strip of land bears the name of Lazistan, or country 
of the Lazes, a Mingrelian tribe, mentioned by Strabo as 
tenanting the same region in his time. 

* See NaTurE, vol. v. p. 444 


Near Artween, long. 42,°the valley turns sharp to the 
north, and finds its way through a narrow and precipitous 
cleft to the sea. 

The southern side is determined by the highlands which 
form the watershed between the tributaries of the Black 
Sea and those of the Persian Gulf; but farther east the 
same range, deflecting somewhat to the north, unites with 
the prolongation of the Lazistan mountains, and acts as 
watershed not only to the already-mentioned streams, but 
also to those of the Caspian, which it separates from the two 
other fluvial systems. Farther on the Russo-Georgian 
frontier follows its eastern slope. 

Returning to the Chorok valley—one might almost call 
it trench—I may as well notice that its height above sea- 
level at Beyboort is about 5,000 feet, and at Artween only 
1,000 feet, whence the extreme rapidity of the river, suit- 
ably named the Harpagus, may be inferred. The geo- 
logical character of the mountain chains on either side is 
extremely varied. Cretaceous and Jurassic strata have in 
both been extensively superimposed on the plutonic rocks 
that frequently pierce through and form the higher ranges ; 
volcanic formations, less ordinary in the southern chain, 
are of frequent recurrence in the northern. Indeed 
the Lazistan mountains, where they dip into the sea, are 
almost wholly volcanic in structure. Large tracts of a 
metamorphic character also occur, but more on the nor- 
thern than on the southern side. 

Roads, in a European sense of the word, throughout all 
these districts, there are none; even a tolerable horse- 
track is only an occasional luxury. Hence my entire tour 
was performed partly on horseback at walking pace, 
partly on foot; so that I had full opportunity for the 
most leisurely observation. My route first followed the 
southern side of the Chorok valley for about seventy 
miles, then the northern for about fifty more, after which 
I traversed the eastern highlands to the Russian frontier, 
a distance of about 160 miles, then turned north till I 
reached the Black Sea coast, along which I returned. 

And having now given these summary indications, 
which-the nature of the country, scarcely ever visited by 
Europeans, and in general very little known, seemed to 
make necessary, I will now proceedjto the account of the 
principal phenomena referable to the glacial period. 

While travelling at an altitude varying from 3,000 to 
7,600 feet according to the exigencies ofthe route along 
the southern side of the valley-_that is, on the northern 
slope of the Euphrates watershed—I crossed three large 
moraines, two of them descending from the slopes of 
Charmeli Dagh, a lofty granite ridge, streaked with snow 
all through the year. Their lower extremity was at about 
5,000 feet above sea-level, their upper origin attaining 
nearly 8,000 feet. The mountain sides here are Jurassic 
or limestone ; but the broad streams of angular blocks 
that follow their depressions were almost exclusively 
granite of the same kind as that which forms the mountain 
wall above. Where, however, the general altitude of the 
chain does not exceed 7,000 feet, as is occasionally the 
case, no moraines are to be observed, though large angu- 
lar boulders are not uncommon on the broad ledges. 
The upper mountain lines are invariably rounded, and, as 
it were, smoothed off; the sides marked with scooped 
depressions much too wide for their depth to be attri- 
butable to torrent action; low down in the valley the 
slopes terminate in rifted precipices. 

That the epoch to which these moraines: belong was 
posterior to that of the volcanic action which, though long 
since extinct at the surface, has left so many traces along 
the north-eastern coast of Asia-Minor, was rendered in 
one instance sufficiently evident by the constituents of a 
broad stone-ridge which I crossed near the highest point 
of the mountain chain, a little to the east of Erzeroom. 

Here, at an elevation reaching to upwards of 7,000 feet, 
the ordinary Jurassic strata were interrupted by a volcanic 
outbreak of several miles in extent, like a huge patch of 
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toa height of full 9,000 feet, towered the granite peaks, and 
here, reaching down towards the valley, a wide moraine 
traversed the road. It was mainly composed of volcanic 
fragments, though mixed with blocks of granite; and 
must consequently have been formed at a time when the 
volcano had not only existed, but had also ceased its 
action. 

Toassure myself of the true character of the phenomenon, 
I quitted the path and rode up and along the stone-stream 
to a considerable distance, till in fact my horse could no 
longer make his footing sure ; and I had fully convinced 
myself that the moraine was the result of glacial action 
alone, not of torrents or weather action referable to more 
recent times. 

Not far on I had to traverse the pass called Keskeem 
Boughaz, or, the entrance of Keskeem ; this latter being 
the name given to the district on either side of the lower 
Chorok valley. The road here reaches an altitude of 
8,200 feet ; yet is far overtopped by the granite range of 
Tortoom, even now streaked with perpetual snow, to the 
south. Here again I observed a large moraine, winding 
down from the upper ridge ; while the first plateau of 
Keskecin, about 7,400 feet above sea-level, into which I 
next descended, was strewn capriciously with large granite 
boulders, many ten or more feet in diameter. Another 
voicanic tract succeeds, where the path winds along a 
valley hemmed in by gigantic cliffs of black lava, dashed 
with blood-red porphyritic stains. From this point my 
track followed a level too low to permit of expecting or of 
finding any further glacial traces in this region. 

Summing up the observations made during this stage 
of my journey, I come to the conclusion that the ice-cap 
of the north-easterly Anatolian watershed, in post-pliocene 
times, must have reached downwards, on the northern 
side of the range at least, to about 7,000 feet above the 
present sea level ; while some of the glaciers issuing from 
it descended to about 4,500 feet of the same measurement. 
In what degree the sea-level of the entire eastern portion 
of the peninsula has changed—it would seem since the 
epoch referred to—I shall speak further on. 

Two phenomena only remain to be noticed; - one, the 
absence of all organic traces, whether marine or otherwise, 
in these rocks and strata ; an absence which I have heard 
remarked on by the few natives capable of observing 
these things; another, the frequent presence, in the 
moraine or glacial belt, of scratched and striated rocks, 
especially granite. 

Crossing the river, now at its shallowest in the summer 
season, but still containing, at a distance of a hundred 
miles from its mouth, as large a body of water as the 
Thames during high tide at Richmond bridge, my path 
led to Artween, the chief village-centre of these regions, 
along the north-western side of the valley ; that is, along 
the inner slope of the coast range. These Lazistan moun- 
tains form a very lofty, but comparatively narrow ridge, 
of great steepness, and ill adapted to the formation of 
glaciers ; and besides they must have been, even in the 
glacial epoch, exposed to the comparatively mild atmo- 
sphere of the great sea, now represented by the Black Sea 
and the Caspian only, but which then covered so large a 
portion of what is now Russia. 

Here, however, I again found evident traces of the same 
cold period, but written in different characters. Not 
moraines indeed, nor the other analogous appearances in- 
dicated in the more inland district, but signs of alternating 
snows and thaws, of weather-change and water-action on 
a scale much vaster than is possible in the existing con- 
dition of climate, even were the most rigorous winter, such 
as now is, to be succeeded by the warmest summer. Wide 
and deep clefts, the work of torrents, yet flowing, but 
dwindled to comparative insignificance ; great sweeps of 
shattered rock fragments down slopes inaccessible from 


undergo. And lastly the water level of the Chorok 
itself, judging by the eroded shelves and like indications 
left here and there in the cliffs along its shores, must have 
been from fifteen to twenty feet above its actual level; a 
circumstance which can scarcely be attributed to other 
causes than the melting of great supplies of ice and snow; 
since there is no reason whatever to suppose that any con- 
siderable diminution in the forest growth around has 
taken place from the earliest to the present times. 

That there really was such a difference between the 
glacial conditions of the Lazistan, or coast mountains, 
and those of the inland watershed in the epoch alluded 
to, is in a measure confirmed by their actual state. For 
though the Lazistan peaks considerably surpass in height 
those of the southern chain, being some of them above 
11,000 feet in elevation, whereas the others average from 
9,000 to 10,000 only, yet snow lies all summer through on 
the latter, much more abundantly than on the former ; 
while on the other hand the annual quantity of rain and 
snow that in the winter months of the year fails on the 
Lazistan mountains is at least the double of what is 
apportioned to the southern or Armenian chain. A 
depression of 15° to 20° centigrade in the average tem- 
perature of the year, would now to a certainty cover the 
latter with glaciers, while it would furrow the former with 
torrents of the first magnitude. 

Leaving the Chorook valley, my road—or track, to 
speak more properly, for road in our sense of the word 
there was none—led north-east up to the great water-shed 
already often mentioned, and which here, turning north- 
wards also, separates from each other not the Black Sea 
and Persian Gulf river systems only, but a third also, that 
of the Caspian. For about forty miles my journey, though 
passing through a district abounding in other geological 
phenomena of great interest, yet supplied me with none 
of the class to which these notes specially refer, for the 
reason that it lay wholly along valleys and through ravines 
often below 4,000 feet in sea elevation, and never exceed- 
ing that height. But at the Karanlik Dagh, or Mountain 
of Darkness, so called either from the black and dense 
fir forests that clothe its sides, or from the thick mists 
that hang for months along its middle slopes, and at a 
point as nearly as possible opposite the extreme north- 
eastern angle of the Black Sea, here about fifty miles 
distant in a direct line, I began at last the ascent of the 
main ridge, the backbone of the land. While slowly 
climbing the limestone ledges of the mountain, and at the 
height of 6,400 feet, I here once more found athwart my 
way a colossal moraine, formed of worn granite blocks 
and partly overgrown with forest, descending from an 
overtopping height, which I afterwards ascertained to be 
about 8,000 feet. But before we reached it I traversed 
an intervening ledge, 7,300 feet above the sea, composed 
of granite rocks, worn and marked with unequivocal ice 
action, though now wholly bare of snow. A valley divided 
this ridge from the highest of all, that called Penek, 
up which a difficult track, called the “‘ Egri Yokoosh” or 
“ crooked ascent”—and it well deserved its name—brought 
us at last, landing us ona cold, undulating granite plateau 
of 9,000 to 9,500 feet in elevation. Here and there its 
depressions were scooped out into deep little oval lakes, 
full all summer through of clear blue water, and looking 
the very memorials of vanished ice; while the gently 
sloping sides of the plateau itself were strewn with boul- 
ders of every size and shape, but all granite, seemingly 
brought there from the higher peaks of the Penek chain, 
about five miles off. Nor did these boulders cease to 
occur, sometimes in greater abundance, sometimes less, 
till we reached the great basin of Ardahan, near the 
sources of the Kur, or Cyrus river, here a slender stream, 
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on its way to join the Araxes, and enter with it the Caspian 
Sea. 

The height of the Ardahan plain is 6,500 feet ; it is, 
but for a very gentle easterly slope, an absolute water-like 
level ; the bottom of this lake basin, for such it certainly 
was, consists of deep alluvial soil, mixed with detritus and 
large boulders ; the sides are all rounded and smoothed 
off in gentle slopes, and bear every mark of having been 
long ice-covered. They are of various altitudes, but all 
alike. I climbed one of the lateral plateaus, at the north- 
eastern corner of the plain, till I had reached. 2,000 feet 
above the Kur stream ; boulders everywhere. 

These plateaus stretch east to the Russo-Georgian 
frontier, about twenty-five miles distant. They contain 
many notable lakes, some of which I visited ; that called 
Childer, in particular, is about ten miles in extreme 
length by eight in breadth. Its surface is 6,700 feet 
above the sea, and it is encased in mounded hills, like 
those already described. The natives declare its depth 
to be unfathomable, and, somewhat inconsistently, affirm 
that a submerged city exists below. But a clever Beg, or 
Chief of the neighbourhood, a friend of mine, had the 
curiosity to sail across it in every direction, sounding the 
bottom, and assured me that its greatest depth, near the 
northern extremity, did not exceed twenty-two fathoms, 
while he added, laughing, that of the buried city his line 
had discovered for him no trace. Karzach lake, not far 
off, a square-shaped sheet of water about four miles in 
extent each way, seems to be stilll shallower ; while Teh 
Lake, as it is called, close by which my road passed, is 
now a mere marsh, though of considerable dimensions. 
Like the other two it has left, however, on its banks the 
marks of having been once much deeper and wider than 
at present. The plateau on which these lakes are situated 
continues, with alternate elevations and depressions, but 
always bearing the features already described, for about 
thirty miles to the north, till, having reached its greatest 
altitude in Kel Dagh, a mountain about 11,000 feet high, 
it begins to descend step by step to the plains of Georgia 
and the Black Sea. From this point its whole character 
changes, rifts, abrupt precipices, and narrow gorges 
taking the place of the rounded undulating outlines it 
bore farther inland. Nor is any further trace of boulders 
or moraines to be seen, at least below an elevation of 
nearly 8,000 feet. 

It is to be remarked that this entire range, like the 
central Anatolian watershed, is almost uniform in its 
geological composition; Jurassic on its lower slopes ; 
granite above. One only exception here occurs, and that 
is along the deep and rapidly descending chasm through 
which the torrent Kur finds its way ; a chasm traversing 
the plateau in its greater width, from the basin of Ardahan 
to the Russian frontier. Its sides, and the rock in its 
neighbourhood to, in some places, a considerable extent, 
are volcanic. 

My return route, from the Russian frontier near the 
well-known river Phasis, now the Rion, to Trebizond, lay 
along the coast ; thus affording me excellent opportunities 
for studying on the northern or sea-side the same Lazistan 
mountain-chain, which I had already, in some measure, 
examined on its mainland or inner slope. Rarely stratified, 
its formations are most often volcanic, or metamorphic, 
gneiss and shale, with granite above. But if the inner 
and sheltered side had shown, as I have already noticed, 
no direct trace of glacial action, still less could I expect 
to discover any such on the outer or sea slope. However 
this generalisation was interrupted by one remarkable 
exception. 

High up in the Lazistan mountains, about half way be- 
tween Trebizond and Batoom, is perched the almost 
inaccessible district of Hamshun, a highland region 
tenanted by a colony of wholly different origin from the 
Mingrelian population around them, namely Armenian, 

though now all professing, not over-zealously, the 


Mahometan system. How or when they came there, no 
record tells. This district I resolved to visit ; and three 
days of such breakneck scramble as even Turkish moun- 
tain-tracks had never before afforded me, brought me into 
the very centre of Hamshun, 

Here, at the modest height of 6,900 feet above the sea, 
I stood on a granite-strewn plateau, thinly green with 
grass, sheltered from the sea by a tolerably lofty series of 
peaks on the N.W.; and backed to the S.E. by the 
tremendous jagged cliffs, blackish granite dashed with 
white snow streaks, else naked in all their savageness, but 
known by the uncouth names of Onoot Dagh, Alti Par- 
mak Dagh, Jamookh Dagh ; and, towering over all in 
startling resemblance to the Alpine Matterhorn, only more 
fantastic if possible, in its precipitous isolation of peak, 
Verehembek Dagh, rising full 12,500 feet above the sea, 
from which it is visible at a distance of about a hundred 
miles ; a natural and unmistakeable beacon to the sailor, 
The plateau itself was about forty miles in length ; and 
irregular in breadth ; its surface too mounded, and often 
jotted over with boulders. But just as my track led near 
under the base of Verehembek, at an altitude of 8,300 feet, 
it crossed a large broad moraine, descending from the 
higher slope, and having its base in a broad bare valley 
not far below ; thus indicating that here too, at the highest 
and widest part of the Lazistan chain, perpetual ice had 
once existed in sufficient quantity to furnish at least one 
glacier. But, if warrantable conclusions can be drawn 
from a single instance, the limited ice-cap of the Hamshun 
highlands extended no farther down than 8,500 feet at 
most, perhaps 9,000; thus differing by a line of one to 
two thousand feet from the glacial covering of the inland 
range. 

What correctness there may be in this as in my other 
conjectures, I, of course, cannot well estimate : but I have 
now recorded the chief phenomena of this nature noted 
by me in these regions ; it is for those more versed in such 
matters than myself to read their meaning aright. 

Of the volcanic phenomena in the Lazistan or coast- 
chain, I shall say nothing here ; that subject requiring, 
from its very copiousness, to be treated apart. But there 
is one fact connected with it worth noticing, as a corollary 
to what I have written ; though a mere notice is all that 
can be given it for the present. It is, the elevation or 
depression of the south-east of the Black Sea coast. 

In a former paper I remember having remarked that, 
judging by the actual position of an old river bar, as also 
by the height of certain cavernous excavations in the 
neighbouring cliffs, I am inclined to think that the coast 
near Trebizond itself has been raised to an elevation of 
about twelve, perhaps fifteen feet in post-glacial times. 
Having now ridden along the entire shore up to the mouth 
of the Phasis, I remark that the traces of similar uprising 
during, certainly not earlier than, the same period, as 
written on cliffs now a considerable way inland, on 
estuaries evidently prolonged, and on crags, still as 
before, coming sheer down into the sea, but wave-marked 
higher up than the possibility of the most violent storm 
could now effect ; all these would seem to indicate that 
the same rising has been continued along the entire 
easterly line of coast, though not to an equal degree ; the 
greatest elevation appearing to have taken place exactly 
at the south-eastern angle of the Euxine, near Batoom, 
from which point east and north it would gradually have 
diminished, West of Trebizond again it distinctly,—if 
traces of the kind mentioned be not misleading,— 
diminishes ; till at, and to some distance west of Cape 
Jason it not only ceases, but is exchanged for a depres- 
sion of the coast several feet, eight or ten seemingly, below 
its former level. Farther west again a slight rise would 
appear to have taken place ; but allowance must be made 
for the effects of currents, which are very strong all along 
the coast. 


Trebizond, Oct. 3 W. GIFFORD PALGRAVE 
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THE SOURCE OF SOLAR ENERGY 


Alt incandescent bodies shrink rapidly if permitted to radiate 

freely, the rate being nearly proportional to the degree of 
incandescence. The enormous temperature maintained at the 
surface of the sun must therefore produce rapid shrinking, al- 
though we do not know the rate by actual observation. We 
know, however, what amount of mechanical energy the sun parts 
with in a given time, and we know the size and the specific 
gravity of the solar mass, 

Demonstration is not needed to prove that motion of the 
particles within a spherical body towards the centre caused by 
attraction, develops a certain amount of mechanical energy 
resulting in the generation of heat within the mass. Nor is it 
necessary to show that the fixed relation between heat and 
energy enables us to determine the extent of contraction pro- 
duced by gravitation, during cooling, if we can ascertain the 
amount of heat radiated in a given time by a sphere of known 
size and specific gravity. With reference to the sun, the elements 
thus specified are of the following magnitudes :—Heat radiated 
per minute, 312,000 thermal units from one square foot of sur- 
face ; diameter, 852,584 miles ; specific gravity, 0°250 compared 


to that of the earth, or 5°50 x 0°250 = 1°37 of water. Hence 
assuming that the mass is homogeneous, the weight of one cubic 
foot of the matter composing the sun will be 62°5 x 1°37 = 85'6 
pounds. It will be seen presently that, in case the sun’s mass is 
not homogeneous, the want of homogeneity will not materially 
affect the question of attraction and the resulting energy. At 
first sight it would appear that no probable amount of contrac- 
tion of the sun could develop by gravitation towards the centre 
an amount of dynamic energy of 312,000 x 772 = 240, 864,000 
foot-pounds per minute for each square foot of the solar surface. 
Yet, so vast is the mass contained in a spherical pyramid, the 
base of which is one square foot and whose length is equal to the 
sun’s radius, that a very small longitudinal contraction suffices to 
develop by gravitation towards the sun’s centre the stated 
enormous dynamic energy. It will be readily understood that 
the energy developed by the shrinking of a spherical pyramid, 
the sides of which are sectors of the great circle of the sun, will 
represent accurately the energy produced by the shrinking of the 
entire mass. And, in view of the great dimensions of the 
sun and the formidable array of figures involved in the 
computation of the energy exerted within the entire sphere, the 
advantage of considering only the mass covered by a single 
square foot of the solar surface will be evident. Let 7X5, 


Fig. 1, represent the great circle of the sun, @ ma’ the spherical 
pyramid referred to, and Fig. 2 the said pyramid drawn to a 
larger scale, its axis being divided into ten equal parts. It is 
proposed to ascertain what extent of longitudinal contraction of 
the spherical pyramid a a’ is necessary to produce an amount 
of dynamic energy corresponding with that developed by the 
radiation from one square foot of the solar surface in a given 
time. The investigation will be somewhat facilitated if we-com- 
pute the amount of energy developed by a definite contraction of 
the sun’s radius, say one foot. Let us therefore suppose that 


aa’, the distance of which is 852,554 X 5,280 = 2,250,821, 760 
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feet from m, has fallen through a space of one foot, the interme- 
diate points 4, c, d, &c., participating proportionably in the fall. 
Assuming that the solar mass remains homogeneous during the 
contraction, it follows from Newton’s demonstration (‘‘ Prin- 
cipia,” lib. i. prop. lxxiii.) that since a particle just within the 
circumference of the sphere at @ is ten times farther from the 
centre #z than a particle at /, the former will be attracted towards 
m with ten times greater force than the latter. It will be readily 
perceived that, for a given movement towards the centre, the 
quantity of matter put in motion at a will be greater than at /, 
in the ratio of the squares of aa’ and /1, or 100: 1. Hence, in 
accordance with the demonstration referred to, a given radial 
depth of the solar, mass at a will exert a force towards m 
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10 X 100 == 1,000 times greater than an equal radial depth at /, 
Lut, in computing the dynamic energy developed by the shrinking 
of the sun, it must be borne in mind that a particle at @ falls 
through a distance ten times greater than a particle at/, The 
length of the ordinates of the curve #7, Fig. 3, representing the 
ratio of dynamic energy developed at the respective distances 
from the sun’s centre, has been calculated accordingly. A cur- 
sory examination of Nig. 2 can scarcely fail to lead to the con- 
clusion that the mass composing the smaller sections of the 
spherical pyramid towards the centre of the sphere, will be at- 
tracted by the larger mass composing the sections towards the 
circumferesce. Newton has disposed of this question by a geo- 
metrical ¢emonstration which, considering the form of the 
attracting mass, and the extreme complication arising from the 
varying d.rection and unequal magnitude of the attracting forces, 
may be iegarded as one of the most elegant of his masterly de- 
monstratons of important propositions and theorems. It will be 
evident on reflection that, unless it can be proved that a particle 
at P is sot attracted by any portion of the mass contained within 
the outer spherical superfices / AS and the interior spherical 
superfics P f, the mass composing the sections near the base of 
the spherical pyramid wil! exert the disturbing attraction before 
alludedto. Our demonstration of the energy produced by the 
attraction of the matter within the sun, during shrinking, falls to 
the graind, unless it can be shown that every particle composing 
the spherical pyramid is in perfect repose as regards the attrac- 
tion exerted by exterior particles. The great geometer thus 
estabishes that repose :—Let 77 Z he a spherical superfices, 
and / a corpuscle placed within.* Through P let there be 
drawi to this superfices the two lines A, 7Z, intercepting very 
smal arcs 7/, AZ; and because the triangles HP/,L PK 
are lomogeneous, those arcs will be proportional to the dis- 
tances ///, L P; and every particle at HZ and AZ of the 
spherical superfices, terminated by right lines passing through 
7’, will be in duplicate ratio of those distances, Therefore the 
forces of these particles exerted upon the body / are equal be- 
tveen themselves. For the forces are as the particles directly, 
aid the squares of the distances inversely. And these two ratios 
compose the ratio of equality. The attractions, therefore, being 
made equally towards contrary parts, destroy each other. And, 
by a like reasoning, all the attractions through the whole spheri- 
cal superfices are destroyed by contrary attractions. ‘Therefore 
the body / will not be anyway impelled by those attractions. 

Referring to Fig. 3, let us recollect that the ordinates of the 
curve #/ do not indicate the force exerted by mere attraction. 
As already stated, their length represents the dynamic energy 
developed at definite distances between the centre and the cir- 
cumference of the sphere. The energy actually produced is 
represented by the superficies of¢, while the rectangle ofut 
represents the energy that would be called forth if the force ex- 
erted at every point of the axis of the spherical pyramid were 
the same as that exerted at aa’. Our space will not admit of 
introducing the calculations by which the energy represented by 
the ordinates of the curve 7 have been computed. It will be 
proper, however, to call attention to the fact that the energy 
exerted at each of the divisions of the base line o/ is definite ; 
hence the length of the ordinates is exact. Calculations based 
on the data thus furnished show that the superficies of? is 
0°20015 of the superficies ¢. 

We have before stated that the want of homogeneity of the 
solar mass will not materially affect the amount of energy de- 
veloped by the gravitating force during the sun’s shrinking. 
Referring to the several figures, it will be seen that the energy 
exerted at a point half way from m, viz., ordinate 5, is 0°0625, 
or y's of that exerted at aa’; and that the energy developed by 
the mass contained within the spherical pyramid f/m 5 amounts 
to only yy of that developed by the gravitation of the mass con- 
tained within the spherical pyramid a ma’. Nowthe volume of 
the spherical pyramid / 5 represents that of a sphere the dia- 
meter of which is ene half of the sun, while the spherical pyra- 
mid a ma’ represents the volume of the entire solar mass. The 
energy resulting from the gravitation of the central spherical 
mass / f being thus only ;'; of the energy exerted by the spheri- 
cal mass / A’, it will be perceived that the degree of density of 

* Sir Isaac Newton, in his demonstrations relating to spherical bodies, 
supposed these to be composed of an infinite number of spherical superficies 
the thickness of which he thus defines: —“ By the superficies of which I 
here imagine the solids composed, I do not mean superficies purely mathe- 
matical, but orbs so extremely thin that their thickness is as nothing ; that 
is, the evanescent orbs of which the sphere will at last consist, when the 


a of the orbs is increased, and their thickness diminished without 
end, 


| the matter towards the sun’s centre will not materially affect 
the result of our calculations founded on perfect homogeneity. 

We may now proceed to ascertain the amount of dynamic 
energy produced by the assumed shrinking of the axis of the 
spherical pyramid @ ma’. Having already demonstrated that 
the said energy will be o'20015 of that produced by the gravita- 
tion of a homogeneous mass, the section of which is one square 
foot extending from the} surface to the centre, it only remains to 
determine the weight of one cubic foot at the surface of the sun. 
The specific gravity of the solar mass being 85°6 pounds fer 
cubic foot, while the sun’s attraction is 27°2 times greater than 
terrestrial attraction, the weight of one cubic foot at the solar 
surface will be 27°2 x 85°6 = 2328°3 pounds. Multiplying 
this weight by the sun’s radius expressed in feet, we have, 
2328°3 = 2,250,821,000 = 5,240,633,000,000, which product, 
multiplied by 0’20015, shows that the gravitating energy of the 
matter contained in the spherical pyramid, exerted during a 
longitudinal contraction of one foot, amounts to 1,048,912,000,000 
foot pounds. Dividing this latter product by the solar energy 
per minute, already stated, we find that 4355 minutes, = 3'024 
days will elapse before the energy produced by constant solar 
radiation equals the gravitating energy exerted during the 
shrinking of one foot of the solar radius. The length of one 
year, 365°25 days, being divided by 3'024, we learn that the 
annual shrinking of the sun’s radius amounts to 120°7 feet. ‘The 
foregoing figures prove that, notwithstanding this apparently 
great contraction, a period of 1864 years is necessary to di- 
minish the sun’s diameter It hardly requires explana- 
tion that this result is reached by dividing the sun’s diameter by 
10,000 times the stated annual shrinking. 

Helmholtz, in accordance with Laplace’s remarkable nebular 
hypothesis, asserts that the continuation of the original con- 
densation of the matter composing the sun develops an amount 
of mechanical energy capable of generating sufficient heat to 
make good the present solar emission. According to his calcu- 
tions, the sun’s diameter will be reduced 5455 in the course of 
2,000 years. The practical data assumed by the eminent 
physicist being less accurate than those upon which our calcula- 
tions are based, the discrepancy regarding time, 2,000 ycars 
against 1864 years, necessary to effect the stated shrinking of the 
sun’s diameter, may be satisfactorily explained. It will be well 
to observe that the intensity of the radiant heat will not diminish 
with the diminished size of the sun. On the contrary, for a 
given area of the solar surface, the dynamic energy produced by 
a given rate of shrinking will be increased, since the mass remains 
the same, while the attraction is inversely proportional to the 
square of the distance from the centre. But the rate wiil di- 
minish with the contraction of the sphere ; hence a shrinking of 
isth of the sun’s diameter, instead of occupying 1,000 X 1864 
= 1,864,000 years, will require somewhat more than 2,000,000 
years. At the end of that period the gravitating energy will 
continue to develop, as at present, an amount of dynamic energy 
represented by 312,000 thermal units per minute for each super- 
ficial foot ; but the radiating surface, z.e., the area of the solar 
disc, will have diminished in the ratio of 10? to 9*. 

The present maximum temperature produced by solar radia- 
tion on the ecliptic when the earth is in aphelion, being 67-2, 
while the intensity of radiant heat diminishes as the area of tbe 
radiating surface, it follows that, at the end of 2,000,000 years 
from the present time, the tropical solar intensity will be reduced 
xX _67°2 


2 


= 54°4°, unless Prof, Tyndall’s opinion is correct, 


that the earth, in common with the other planets, must ‘‘ creep 
in, age by age, towards the sun.”* But the pace is no doubt so 
slow that our calculations will not be seriously affected ; hence, 
applying the foregoing demonstrations to the past, it will be seen 
that the temperature called forth by solar radiation 2,000,000 
years ago must have been, owing to the greater diameter of the 
sun at that period, about =z = 81° within the tropics. 
Now we are justified in assuming that the increased 
evaporation of the sea, and the consequent humidity 
of the atmosphere, modified the stated solar intensity, 
calling forth the luxuriant flora of past ages, which 
geology has made us acquainted with, The computed diminu- 
tion of solar intensity, 67° — 54° = 13°, during the next 
2,000,000 years will probably be deemed extravagant by those 
who do not bear in mind that the computation must be based on 


* See “ Heat as a Mode of Motion,” p. 499. 
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the assumption that a constant power is being exerted during 
the stated period capable of developing, as at present, 
the stupendous energy of 240 millions of feot-pounds in 
a single minute, for each square foot of the surface of a sphere 
whose diameter exceeds 850,000 miles. ‘This inconceivable 
amount of work cannot be performed with a less expenditure 
than the motive energy developed by the fall of a mass equal to 
the mass contained in the sun, the weight of which is nearly a 
thousand times greater than the weight of all the planets of the 
system. Obviously a continuous development of such an amount 
of energy is physically impossible, since there is a Amit to the 
distance through which the weight can fall. Now the foregoing 
demonstration enables us to determine the said limit, with 
sufficient exactness to prove that although the efficiency of the 
great motor, during the past, may be measured by hundreds of 
millions of years, its future efficiency will be of comparatively 
brief duration. 

Statements relating to the permanency of solar heat, based on 
the assumption that no diminution has been observed during 
historic times, have no weight in view of our demonstration 
showing that a shrinking of ;; of the sun’s diameter can only 
reduce the intensity from 81° to 67°'2, difference = 13°°8, in the 
course of two millions of years. This period being 500 times 
longer than ‘‘ historic times” say 4,000 years, it will be seen that 
the diminution of the temperature produced by solar radiation, 


has not exceeded — 0°027, or ‘deg, Fah. since the 
as * 500 37 


erection of the Pyramids. a 

It will be proper to observe, before concluding our brief 
investigation of the source of solar energy, that, the development 
of heat by the shrinking of the sun, however fully demonstrated, 
leaves the important question unanswered: how is the heat 
generated by gravitation within the mass transmitted to the 
surface? If the matter within the sun is a perfect conductor 
of heat—a very improbable supposition—that fact alone 
furnishes a satisfactory answer. Imperfect conductivity, on 
the other hand, calls for other means of transmitting 
the energy from within, to make good the encrmous loss 
caused by the external radiation. Besides, the falling of the 
crust at the rate of ten feet per month, attended by increase of 
internal pressure, and probably ejection of gaseous matter, to- 
gether with the disturbance occasioned by contraction at the sur- 
face, disclose a mechanism of startling perplexity. But the parting 
with 312,000 thermal units for each square foot of the solar sur- 
face, involving an expenditure of kinetic energy fully 240,000,000 
foot-pounds per minute, cannot be made good in that brief space 
of time, unless the sun shrinks at the rate ascertained by our cal- 
culations, 

The development of solar energy in accordance with the com- 
busticn hypothesis (lately resuscitated by M. E. Vicaire) merits 
no consideration, while careful investigation has proved the 
meteoric hypothesis to be untenable. It must be admitted, how- 
ever, that the mechanical difficulties alluded to, especially those 
relating to the means of transmitting the heat to the surface of 
the sun, any temporary local derangement of which must be pro- 
ductive of dark spots for a time, are of such a nature that the 
absolute certainty of solar radiation may be questioned ; nor is 
evidence wanting to show that the solar mechanism is liable to 
derangement. History informs us that the great luminary has, 
during several seasons, partially failed to perform its functions. 
Herschel states, in his ‘* Outlines of Astronomy,” that ‘‘in the 
annals of the year A.D. 536 the sun is said to have suffered a 
great diminution of light, which continued fourteen months. 
From October A.D. 626 to the following June a defalcation of 
light to the extent of one-half is recorded ; and in A.D. 1547, 
during three days, the sun is said to have been so darkened that 
stars Were seen in the day-time.” Again, the glacial periods, the 
ascertained abrupt termination and recurrence of which puzzles 
the geologist, point to periodical derangement of the solar me- 
chanism in past ages. J. Ericsson 


EXTRAORDINARY WHIRLWIND IN 
IRELAND 
| hs a letter to the Belfast News-Letter, Mr. C. J. Webb 
describes an extraordinary whirlwind which occurred 
in the district around Randalstown, about six miles N.W. 
of Antrim, near the shores of Lough Neagh, on the 25th 


of August last. The same phenomenon was witnessed 
about an hour and a half earlier the same evening at 
Banbridge, about seven miles S.W. of Dromore. It was 
first seen near Randalstown about 5 P.M., between that 
place and Toome, moving rapidly up Lough Neagh from 
the south, and presenting the appearance of a defined 
column of spray and clouds, whirling round and round, 
and not many yards in breadth, while at its base the water 
was lashed into a circle of white foam. It was next 
heard of in the neighbourhood of Staffordstown, about a 
mile from the lake, where it partially unroofed two houses, 
and damaged any trees or crops which happened to be in 
its course. From this point it travelled in a straight line 
for Randalstown, about three miles distant. It passed 
across a field close to Mr. Webb’s house, levelling eight 
haystacks, and carried a considerable part of the hay up 
into the air out of sight. The breadth of the storm 
could be accurately ascertained at this point, and must 
have extended about thirty yards, as stacks remained un- 
ruffled at either side, while those between were thrown 
down and carried away or scattered about. Everything 
it lapped up was whirled round and round, and carried 
upwards in the centre, while dense clouds seemed to be 
sucked down on the outside, and came close to the earth. 
Both before and after there was lightning and incessant 
peals of thunder ; but there was no rain till some time 
afterwards. Mr. Webb next observed its track in a hol- 
low, some three hundred yards further on, where it 
knocked down a haystack, and then plunged into a wood 
of fine old Irish oaks, Here it tore numerous branches and 
limbs from the trees, carrying some along with it, and 
throwing others to the ground. One noble tree in the 
centre of the wood seems to have been a peculiar mark 
for its vengeance, although it would have been completely 
protected from any ordinary storm, owing to its position. 
It next passed across a corner of Shane’s Castle demesne, 
Some who were at a short distance from this point describe 
its approach as causing considerable alarm. It was ac- 
companied by a wild rushing noise, and the crashing of 
the trees and branches could be heard becoming louder 
and louder as it advanced. It crossed the valley over the 
railway viaduct, close to Randalstown, fortunately avoid- 
ing the village. It here presented the appearance of a 
vast whirling column of leaves and branches, mingled 
with clouds which looked like smoke. 

The railway station next suffered, innumerable slates 
and two and a half cwt. of lead being torn from the roof 
in an instant. A great part of the railings surrounding 
the gardens was torn up, and an iron bar one inch thick, 
belonging to the gate, was bent to an angle of sixty de- 
grees. A small shed at the rear of the station was unroofed, 
rafters and slates being hurled to the ground. What will 
give some idea of the excessive pressure of the wind, is the 
fact that three boards of the flooring of the waiting-room 
were forced up, owing to the wind finding an entrance to 
a cellar underneath, though the only aperture was a round 
hole about one foot in diameter. All this was the work of 
afew moments. The storm then passed away, leaving 
comparative calm behind. It next crossed an adjacent 
bog, scattering the turf in all directions. The last place 
Mr. Webb heard of its having visited was a farm house 
about three miles from Randalstown, between Antrim and 
Ballymena. It would be interesting to ascertain whether 
it travelled across to the sea-coast, 


NOTES 


THE British Association Committee on Mathematical Tables, 
of which Prof. Cayley is the chairman, has determined to tabu- 
late the Elliptic Functions, or more accurately, the Jacobian 
Theta Functions, which are the numerators and denominators 
of the former, and their logarithms. The tables, which are of 
double entry, will therefore give eight tabular results for each 
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8,100 arguments ; besides certain other quantities, depending 
only on the modulus, that will be added. Forms have been 
printed, and the calculation has already been commenced. The 
Elliptic Integrals (the inverse forms to the Functions) were, as 
is well known, calculated by Legendre, and published in his 
‘* Traité des Fonctions Elliptiques, 1826.” It is unquestionable 
that the Elliptic Functions are the most widely used transcen- 
dents in analysis that have not yet been tabulated, and it is be- 
lieved that the tables will be found very generally useful in all the 
mathematical sciences. The great labour has no doubt alone 
prevented any previous attempt. The work proposed by the 
committee will, when completed, be most likely the largest piece 
of numerical computation, with general application throughout 
the whole of mathematics, that has been undertaken since the 
original calculation of the logarithms of numbers and trigono- 
metrical functions of Briggs and Vlacq, 1620-1633. 


Dr, FREDERICK WELWITSCH, the well-known African ex- 
plorer and botanist, died at his residence in London on Sunday, 
the 2oth inst., in the 66th year of hisage. A native of Carinthia, 
Dr. Welwitsch studied medicine at Vienna, and early devoted 
himself to botanical pursuits. When on a visit to Portugal, he 
was induced to take up his residence at Lisbon as Director of the 
Botanical Gardens there, and in 1853 was despatched by the 
Portuguese Government to Angola to investigate the natural 
history of that region, where he remained from 1853 to 1861. 
His collections of the vegetable productions of that country are 
unrivalled in extent and completeness, have established a new 
region in geographical botany, and have been copiously used 
in the compilation of the two volumes already published under 
the auspices of the authorities at Kew of the ‘‘ Flora of Tropical 
Africa.” Dr. Welwitsch was not himself an extensive writer, but 
the number of species new to science discovered by him and 
described by others is very large, among the most remarkable of 
which is one of the most extraordinary vegetable productions 
known, dedicated to him by Dr. Hooker, the Welwitschia mira- 
dilis. Tle was also an accomplished zoologist, and his entomo- 
logical collections are of great extent and value. It is understood 
that the British Museum will have the first option in the purchase 
of the most valuable part of his collections. 


THE death on Monday, 2ist inst., is announced of the physi- 
cist, M. Jacques Babinet, the academician, at the age of 78 
years, He was elected to the Academy in 1840. Another 
member of the Academy, M. Puiseux, has also just died. 


Sir Joun Lupgock and Mr. Grant Duff are now travelling 
in Asia Minor; and it is expected they will bring home some 
very important and interesting information on the pre-historic 
remains of that region, an almost untried hunting-ground. 

THE Gardener's Chronicle states that it is proposed that the 
sum of 48,000/. shall be included by the French Government in 
the Budget of 1873 for the commencement of the ‘entire re- 
building of the museums and conservatories of the Fardin des 
Plantes, a move which has been long in contemplation. In addi- 
tion, the vote for civil buildings for 1873 includes a sum‘of 8,000/. 
for the construction of laboratories of chemistry and zoology in 
the Museum for the £cole des Hautes Etudes, and for the com- 
pletion of the reptile house. 


THE Board of Trinity College, Dublin, has elected Dr. Ben- 
jamin M‘Dowell to the Professorshipjof Anatomy and Surgery, 
and has resolved to found a new Professorship of Comparative 
Anatomy, endowed with 1oo/. a year and a portion of the fees 
for dissections. The professor will have to deliver eighteen 
lectures each year. 

THE Swiney Lectureship, which has just been vacated by Dr. 
Cobbold, will be filled up in February. It is a travelling 
Lectureship, open to Doctors of Medicine of Edinburgh Uni- 
versity, and is tenable for five years, 


THE statue to the memory of Sir Humphrey Davy has just 
been erected at Penzance, his native place. The statue, which 
cost 600/., is a colossal one, and stands on a massive granite 
pedestal in front of the Post Office, and a few yards from the 
house in which the great chemist, philosopher, and inventor 
was born. 


WE learn from the Mechanic:’ Magazine that a committee of 
the Derby and Chesterfield Institute of Engineers has been 
appointed to consider the possibility of erecting a memorial 
hall, to cost 20,000/, to 30,000/., in memory of George 
Stephenson, 


IN reference to Mr. J. R. Hind’s letter to the 7imes, printed 
in its issue of Oct. 19th, on the subject of the probable ex. 
istence of a planet revolving round the sun within the orbit 
of Mercury, we propose to revert to the subject as soon as 
Mr. Hind has further discussed the subject ; as we learn that in 
consequence of errors in some of the calculations made by some 
who have previously inquired into the subject, a revision of 
some of the results announced in the letter in question is necessary. 


AN admirable article has appeared in Engineering, under the 
heading, ‘‘ Great Britain in Forma Pauperis.” The burden of 
the writer is the parsimonious, nay, even ungratefully insolent 
manner, in which the neighbourly request of Austria for a re- 
ciprocity of assistance (such as she and other nations afforded to 
England in 1851 and 1862) in the forthcoming Universal Exhi- 
bition at Vienna has been met by the Government and the 
Treasury. It appears, that whereas France, torn and bleeding 
at every pore, votes 60,000/., her conqueror, Prussia, an equal 
sum, with a supplementary vote, Italy the same sum, Spain 
1,200,000 reals, the minor states of Europe in proportion, even 
little Switzerland voting 16,000/., Great Britain, wealthy and 
powerful, the ancient friend and ally of Austria, who has con- 
tributed to her exhibitions over 100,000/., votes the noble, 
magnanimous sum of six thousand pounds sterling! We fully 
sympathise with the indignant comments of our contemporary at 
the lamentable parsimony for which our Government has made 
us responsible. 


THE Gardener's Magazine announces its full adhesion to 
the views enunciated in our article on the potato disease, 
that it is in its origin cosmical, and probably connected with 
the great cycle indicated by the recurrence of sun-spots. 


THE total number of entries at the various medical schools of 
London for the session just commenced is 1496, of which 476 are 
of new students, the former number being 21, and the latter 8 in 
excess of those last year. Guy’s and University College Hos. 
pitals occupy the first place, each with 83 fresh entries. West- 
minster brings up the rear with 4. 


THE prizes of the Charles Science and Art School, Plymouth; 
were distributed on Friday, Oct. 21, by Sir Massey Lopes, 
Bart. M.P., who spoke very encouragingly of the success of the 
schools. 


Mr. THOMAS WEBSTER, Q.C., F.R.S., will read a paper before 
the members and friends of the London Association of Foremen 
Engineers and Draughtsmen ‘‘ On the Promotion of Practical 
Science and Technical Education by Museums of Inventions 
established and maintained by the Surplus of the Inventors’ I’.e 
Fund,” at the meeting to be held on Saturday, the 2nd of Noveu- 
ber, at the City Terminus Hotel, Cannon Street, at 8.30 P.M. 


THE Council of the Institution of Civil Engineers invite 
communications dealing in a complete and comprehensive 
manner with such subjects as (2) Account of the Progress of 
any Work in Civil Engineering, as far as absolutely executed 
—Smeaton’s Narrative of the Building of the Eddystone Light- 
house may be taken asgan example ; (4) Descriptions of dis- 
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tinct classes of Engines and Machines of various kinds; (c) 
Practical Essays on Subjects allied to Engineering, as for 
instance, Metallurgy ; and (d) Particulars of Experiments and 
Observations connected with Engineering Science and Practice. 
A list of thirty seven special subjects recommended for competi- 
tion is appended. For approved original communications, the 
Council will be prepared to award the premiums arising out of 
special funds devoted for the purpose. 


THE Crystal Palace Company’s school of Art, Science, and 
Literature, has issued its prospectus for the thirteenth session, 
1872-73, of classes for gentlemen, conducted by eminent pro- 
fessors and teachers. 


THE following are the Science Lectures for the People to be 
given this winter at Manchester :—The first on Tuesday, Oct. 
29, by Prof. Roscoe, F.R.S., On the Rainbow; and these 
other lectures will follow :—Prof.Geikie, F.R.S., On the Ice Age 
in Britain; Prof. Balfour Stewart, F.R.S., TheSun and the 
Earth; Prof. Clifford, On Atoms; Prof. Barrett, On 
Faraday’s Electrical Discoveries; Dr. J. HH. Gladstone, 
F.R.S., The Life of Faraday; Mr. William Pengelly, 
F.R.S., Prehistoric Man. The fee for each of these lectures, 
as before, is one penny! Many people will wish they lived in 
Manchester. 


THE following lectures will be delivered in Gresham College, 
Basinghall Street, E.C., by E. Symes Thompson, M.D. ; 
On Draughts, Friday, Nov. 8 ; On Mineraland Vegetable Tonics, 
Monday, Nov. 11 ; On Prescriptions, Tuesday, Nov. 12. The 
lectures are illustrated by diagrams and experiments, are free to 
the public, and commence each evening at seven o’clock. 


THE following lectures are announced to be delivered in con- 
nection with the Torquay Natural History Society :—Introduc- 
tory Address, by Dr. Wilks (President), Nov. 4. The Fertilisa- 
tion of Flowers, by Dr. Wilks, Nov. 25. ‘‘ Natural Selection,” 
by Dr. Wilks, Dec. 2. Museums and Our Museum, by the Rev. 
T. R. R. Stebbing, M.A., Dec. 9. Fossils as characteristic of 
Strata, by J. E. Lee, F.G.S., F.S.A., Dec. 16, The Share of 
the Italians in the Progress of the Natural Sciences, by Signor 
Olivieri, Lit. and Phil, Doctor, Jan. 27, 1873. The Unity and 
Progress of Man, by J. B. Paige Browne, March 3. Monte 
Rosa—its Peaks, Valleys, and Glaciers, by Dr. Wilks, March 17. 
Teleology, by Rev, T. R. R. Stebbings, M.A., March 24. 
Curiosities of Natural History, by Dr. C. Paget Blake, April 7. 
Aérostation, by W. Froude,,F.R.S., April 21. 


IN addition to our announcements of last week, Mr 
Van Voorst announces as follows :—Mr. W. Saville Kent, 
of the British Museum, is engaged upon a new ‘‘ Manual 
of the Infusoria:” the treatise will be devoted entirely 
to the Ciliate, Flagellate, and Suctorial Protozoa, to the 
exclusion of the Desmids, Diatoms, Rotifers, and other 
foreign organisms comprised under the above title by Ehrenberg, 
Pritchard, and other writers ; the Rev. Thomas Hincks is pre- 
paring for publication ‘‘ A History of British Polyzoa” with 
figures of all the species, uniform with his ‘‘ Hydroid Zoophytes;” 
“‘The Birds of the Humber district,” by John Cordeaux of 
Great Cotes, Ulceby, is in the press; a second edition, 
with new plates and additions, of ‘‘ Falconry in the British 
Isles,” by Capt. Salvin and Wm. Brodrick, is in /prepara- 
tion. 


THE Zoological Society has just issued a revised list of the 
valuable animals now or lately living in the Society’s Gardens. 
It contains a list of nearly 500 Mammalia, upwards of 1,000 Aves, 
and nearly 300 Reptilia, Batrachia, and Pisces, with their habitats 
and dates of acquisition, and is illustrated by 30 very well- 
executed woodcuts, As the list is published at the very low 


price of 2s., it ought to be in the hands of every one who is in 
the habit of using the Gardens, ° 


Pror. CoLMEIRoO, director of the Botanic Garden 
at Madrid, announces the publication of the second edition of a 
‘* Treatise on the Elements of Botany, organographic, physiologi- 
cal, systematic, and geographical,” in two vols,, with numerous 
illustrations. Prof. Colmeiro is the author of thirty separate 
papers on botanical subjects. 


A SECOND edition is announced as in the press of Gardiner’s 
“Flora of Forfarshire,” edited by Mr. John Sadler, author ot 
the ‘‘Flora of Edinburgh.” Many important additions will be 


‘made to the original work, in which the editor will be assisted 


by resident botanists, and the author’s valuable notes on the 
different species, and on various localities of special interest, will 
be retained. 


Joun HEYwoOOD’s recently-published School Atlas is a marvel 
of cheapness. It contains twelve coloured maps about 10 in. by 
8in., of Europe, the two hemispheres, England and Wales, the 
British Isles (physical), Scotland, Ireland, Asia, Africa, North 
and South America, and Australia ; and the price is Sixpence ! 


THE following we take from the School Board Chronicle :-— 
‘*Some curious statistics have been published, establishing a 
suggestive comparison between the expenses of education and 
police supervision in the cities of St. Petersburg, Berlin, and 
Vienna. With regard to education, the expenses of the Russian 
capital are estimated at one per cent. of the total budget ; Vienna 
stands as high as nine per cent. ; and Berlin reaches thirty-one, 
Costs of philanthropic institutions are represented by the propor- 
tions of Berlin, twenty-two; Vienna, fifteen ; and St. Peters. 
burg, nine per cent. Of course, the ratio becomes inyerted 
when we turn to the expenses of the police force. Here we find 
Prussia down for seventeen, Austria for twenty-one, and Russia 
for fifty-one (figures of comparison). Berlin employs one police- 
manfor every 495 ofits inhabitants, Vienna one for every 416, and 
St. Petersburg one forevery 210. The practical teaching of these 
statistics is, that while Berlin pays twice as much for schools as 
for prisons and police, Vienna pays two and one-third times less, 
and St. Petersburg fifty times less.” . 


THE same journal prints the following item of information :— 
‘* Reports concerning the four Prussian academies for the scien- 
tific pursuit of agricultural knowledge inform us that these insti- 
tutions have been frequented during the past summer term by 
173 students, Of these 65 were newly matriculated, and 10 un- 
matriculated. Classified according to their nationality there 
were 117 from Prussia, 13 from other German States, and 43 
foreigners. In order of academic population Proskau stands 
first with 63 students ; then comes Poppelsdorf, near Bonn, with 
43; afterthat the institution at Berlin with 37; and last of all 
the Academy at Eldena with 30 students, 


THE following, in reference to educationin Greece, is again from 
the same journal :—** From 1835 to 1869, the number of students 
at the University of Athens had increased from 35 to 1,205; 
the number of gymnasia in Greece, which was 3 in 1835, 
had risen to 16 by the year 1866. During the same period of 
time the number of secondary schools had increased from 21 to 
189, and that of the pupils frequenting them from 2,500 to 7,300 ; 
within 33 years, also (1833-66), the national elementary schools 
had increased from 17 to 1,070, and the scholars from 8,000 to 
65,000. Among the secondary schools there were, in 1869, 6 
institutions for girls, numbering 680 pupils. As a sorrowful set- 
off to such cheering news, it must be mentioned that there are 
still in Greece 240,000 children and youths who receive no edu- 
cation whatever ; that is to say, more than three times the num- 
ber of those who frequent the schools. 
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INTERNATIONAL METRIC COMMISSION 


THE following methodical statement of the resolutions come to 

by the International Commission on Weights and Measures 
at its recent meeting at Paris was presented to the French 
Academy of Sciences by M. Tresca, one of the secretaries of 
the Commission. 


I. Jn reference to the Metre 


1. Asa starting-point for carrying into effect an international 
measure, the Commission takes the metre of the Archives, in its 
present condition. 

2. The Commission declares that, considering the actual con- 
dition of the platina measure of the Archives, it thinks the 
marked or line metre (métre 2 traits) may be deduced from it 
with certainty. Nevertheless, this opinion of the Commission 
requires to be confirmed by the different processes of comparison 
which can be employed in this investigation. 

3. The proportion (éyuation) of the International Metre will 
be deduced from the present length of the metre in the Archives, 
determined according to all the comparisons which have been 
made by means of the processes which the International Metric 
Commission will be in a condition to employ. 

4. While deciding that the new International Metre ought to bea 
line-metre (tre @ traits), of which every country will receive an 
identical copy made at the same time as the universal prototype, 
the Commission will feel bound afterwards to construct a certain 
number of standards marked by projections (éa/ons a bouts) for 
those countries which desire them ; and the proportions of such 
metres to the new prototype d@ éraits, will also be determined 
under the care of the International Commission. 

5. The International Metre will have the length of the metre 
at zero (centigrade). 

6. There will be employed for the manuficture of the metres 
an alloy composed of go parts of platina and 10 of iridium, with 
a margin («ve tolerance) of 2 to the 100, more or less. 

7. In manufacturing the measures, the ingot must be formed 
by a single casting by means of the processes used in the working 
of the known metals. The number and form of these measures 
will be determined by the International Commission. 

8. These measures will be annealed for many days, at the 
highest temperature—notwithstanding that they are never likely 
to be subjected to anything but the most feeble strains—before 
taking them to be compared with the standard instruments. 

g. The bars of platina alloy upon which the line-metres are 
to be traced, will have a length of 102 centimetres, and their 
transverse section will be represented by the model described in 
a note of M. Tresca. 

10. The bars intended for the construction of the projection 
metre measures (@ doués), will have a similar transverse section, 
but symmetrical in the vertical direction, conformably to the 
special figure which represents it ; the nobs or projections (dozfs) 
will then be wrought with a spherical surface of one metre 
radius. 

11. During all the operations which the standard metres must 
undergo, they will be supported on the two rollers (rouleaux) 
indicated by General Baron de Wrede ; but, for their preserva- 
tion, they will be placed ina suitable case. 

12. Each of the International Metres ought to be accompanied 
by two mercurial thermometers, isolated, and carefully compared 
with an air-thermometer; it is deemed necessary that these 
thermometers should be verified from time to time by means of 
the air-thermometer. 

13. The method of M. Fizeau will be*employed to deter- 
mine the dilatation of the platina alloy used in the construction 
of the metres. 

14: The prototypes will be submitted to the processes by 
means of which the coefficients of the absolute dilatation of the 
complete metres can be best determined. These measures will 
be separately made, at five different temperatures at least, 
between zero and 40° centigrade. 

15. The comparison of the prototypes with each other ought 
to be made at, at least, three temperatures comprised between 
these same limits. 

16. The Commission decides that two apparatus be con- 
structed, the one with a longitudinal movement for tracing 
these metres, the other with a transverse movement for their 
comparison. 

17. The comparisons will be made by immersing new standards 
in a liquid and in air ; but the standard of the Archives must not 
be immersed in any liquid before the end of the operations. 


18. The tracing of the line or traced metres (@ ¢raits), and their 
first comparison with the metre of the Archives, will be for the first 
effected by means of M. Fizeau’s process. 

19. For the determination of the proportions of the various 
standards, there will be employed moreover all the means of 
comparison already known and approved, according to circum. 
stances, either by actually bringing the different forms into con- 
tact, or by the method of Messrs. Airy and Struve, or by that of 
MM. Stamkart and Steinheil. 

20. The relations between the Archive metre and the new 
International traced metre, as well as the relations between the 
other traced standards and the International Metre, will be deter- 
mined by comparing the results of all these observations. 

21. Operations will be performed, on the other hand, by setting 
out from the International Metre for the construction of the 
standards with projections (4a/ons &@ bouts), which may be asked 
for by various states. 

Il. Jn reference to the Kilogramme 

22. Considering that the simple relation established by the 
authors of the metric system between unity of weight and unity 
of volume is represented by the actual kilogramme in a manner 
sufficiently exact for the ordinary uses of industry, and even of 
science ; considering also that the exact sciences have no real 
need of a simple numerical relation, but only of a determination 
as exact as possible of that relation ; and considering the difficul- 
ties which would result from a change of the existing unity of 
metric weight, it is decided that the international kilogramme will 
be derived from the kilogramme of the Archives in its present 
condition. 

23. The International Kilogramme ought to be decided by 
weighing in a vacuum. 

24. The material of the International Kilogramme will be the 
same as that of the International Metre, viz. : an alloy of pla- 
tinum and iridium, as stated in No. 6, 

25. The material of the kilogramme will be founded and cast 
in a single cylinder, which will afterwards be subjected to furnace 
heat and mechanical operations, such as will give to its whole 
mass the necessary homogeneity. 

26. The form of the International Kilogramme will be the same 
as that of the kilogramme of the Archives, viz., a cylinder whose 
depth is equal to its diameter, and whose corners may be easily 
rounded. 

27. The determination of the weight of the cubic decimetre ot 
water ought to be made under the direction of the International 
Commission. 

28. The balances which will be used for weighing ought to be, 
not only those which may be placed for the present at the disposal 
of the Executive Committee by institutions and men of science 
who possess them, but also a new balance constructed according 
to conditions of the greatest exactness. 

29. The volumes of all kilogrammes will be determined by the 
hydrostatic method ; but the kilogramme of the Archives will 
neither be placed in water nor in a vacuum before the end of the 
operations, 

30. To determine the weight of the new kilogramme, in com- 
parison with that of the Archives, in a vacuum, two auxiliary 
kilogrammes will be made use of, as nearly as possible of the 
same weight and the same volume as that of the Archives, 
according to the method indicated by M. Stas. Each of the new 
kilogrammes ought also to be compared in air with the kilo- 
gramme of the Archives. 

31. When the International Kilogramme is constructed, all 
others will be compared with it, in air and in vacuum, for the 
determination of their proportions. 

32. For this ‘purpose is employed the method of alteration 
and that of substitution, with a counterpoise of the same material. 

33. The corrections for losses of weight in air will be effected 
by means of the most precise and least disputed data of science. 


1II. Zn reference to the carrying out of the Commission’s Decision 

34. The making of the new prototypes of the metre and the 
kilogramme, the tracing of the metres, the comparison of the new 
prototypes with those of the Archives, as well as the construction 
of the auxiliary apparatus necessary to these operations, are 
entrusted to the care of the French section, with the concurrence 
of the Permanent Committee, provided in the following article. 

35. The Commission has chosen from its members a Permanent 
Committee, which will do duty till the next meeting of the Com- 
mission, with the following organisation and powers :—(a.) The 
Permanent Committee will be composed of twelve members, 
belonging to different countries. Five of these members 
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constitute a quorum : it will choose a president and secretary, 
and will meet as often as it deems necessary, but at least 
once a year. (4.) The Committee will direct and superintend 
the execution of the decisions of the International Commission, 
in reference to the comparison of the new metric prototypes with 
each other, as well as the construction of balances and other 
auxiliary apparatus necessary for these comparisons. (c.) The 
Permanent Committee will perform the work indicated in (4) 
with all appropriate means which may be at its disposal ; it will 
meet for the performance of its task at the International Bureau 
of Weights and Measures, the establishment of which will be 
recommended to the nations interested. (¢.) When the new 
prototypes will be constructed and compared, the Permanent 
Committee will give a report of its work to the International 
Commission, which will sanction the prototypes before distribu- 
ting them to the different countries. 

36. The Commission suggests to Governments interested how 
great would be the utility of founding at Paris an International In- 
stitution of Weights and Measures, upon the following bases :— 
st. The establishment would be international and declared 
neutral, 2nd. Its seat will beat Paris. 3rd. It would be founded 
and supported at the common cost of all the countries which 
adhere to the treaty that might be made between the interested 
states for the creation of the establishment. 4th. The establish- 
ment will depend upon the International Metric Commission, 
and will be placed under the superintendence of the Permanent 
Committee, who will choose the director. 5th. The Interna- 
tional Bureau would serve the following purposes :—(a.) It will 
be at the disposal of the Permanent Committee for the compari- 
sons which will serve as a basis for the verification of the new 
prototypes with which the Committee is charged. (¢.) The 
preservation of the international prototypes, in accordance with 
the directions laid down by the International Commission. (c.) 
The periodical comparison of the international prototypes with 
the national standards and with the tests, as well as that of the 
standard thermometers, according to the rules laid down by the 
Commission. (d.) The construction and verification of the 
standards which other countries may require infuture. (¢.) The 
comparison of the new metric prototypes with the other funda- 
mental standards employed in the different countries and in 
science. (4) The comparison of standards and scales which 
may be sent for its verification, either by Governments or by 
scientific societies, or even by mechanicians and servants. (g.) 
The Bureau would execute all the works which the Commission 
or its Permanent Committee would require of it in the interest 
of metrology and the propagation of the metric system. 

37. The Bureau of the Commission is required to apply to the 
French Government, and request it to be good enough to com- 
municate diplomatically the views of the Commission concerning 
the foundation ofan International Bureau of Weightsand Measures 
to the Governments of all the countries represented in the Com- 
‘nission, and to invite these Governments to conclude a treaty 
to create harmoniously, and as soon as possible, such an Inter- 
national Bureau upon the bases proposed by the Commission. 


IV. Concerning the means of Preserving the Standards and the 
Guarantee of their Invariability 

38. The Commission is ot opinion that the International 
Standard ought to be accompanied by four identical measures, 
maintained at a temperature as invariable as possible ; another 
identical measure ought to be preserved, for the sake of experi- 
ment, at an invariable temperature in vacuo; it would take 
means to establish tests in quartz and beryl, to be compared at 
any time with the complete measure, in whole or by portions. 
(The other means are reserved. ) 

39. The Commission thinks that in the interest of geodesy the 
French Government should cause to be re-measured, at a con- 
v.nient time, one of the new French bases, 

All these resolutions were made by the Commission most 
harmoniously, and in a spirit of complete confraternity ; all the 
votes were nearly unanimous. 


BIRTH OF CHEMISTRY 
III. 
Practical Chemistry of the Ancients. —Metallurgy ; gold, silver, 
electrum, copper, bronze, tin. 
JX the preceding articles we have discussed such theories of the 
ancients as involve the conception of change of matter (notably 
the assumed transmutation of the elements), andgwhich hence 


concern the early history of chemistry. Having done with theory, 
we have now to inquire to what extent the ancients were ac- 
quainted with practical chemistry, what metals or other elements 
were known to them, and what processes dependent upon chemi- 
cal action. We do not, of course, ure the term ‘practical 
chemistry” strictly in its present sense, because chemistry as a 
science was alto,ether unknown to the ancients. Some have 
indeed endeavoured to prove that the Egyptians must have been 
acquainted with the science, from the skill with which they used 
various metallic oxides for colouring glass ; but we have no proof 
of this. Neither Herodotus, nor Pliny, nor Vitruvius, indicates 
any knowledge of chemistry as ascience among either Egyptians, 
Greeks, or Romans. Pliny, in his celebrated ‘‘ Natural History,” 
has laboriously amassed all the practical science and pseudo- 
science which the ancients possessed, and we find no mention of 
either chemistry or alchemy. At the same time it is impossible 
that the Egyptians and Sidonians can have attained their mar- 
vellous skill in the manufacture and colouring of glass, and in 
the extraction and working of metals, without the acquirement 
of a considerable amount of knowledge of the properties of 
matter, and of certain chemical changes. But this knowledge 
could never be worked up into a comprehensive system ; it resulted 
from the labour of artizans, and the gulf between the philosopher 
and the manipulator was both wide and deep. There could be 
no union of practice and theory. Between Herakleitos with his 
theory that fire is the primal element, the actuating force of the 
Universe, and the man who wrought metals never so deftly, who 
applied fire to the use and service of mankind, there was no sym- 
pathy, no reciprocal transference of ideas. To reason concern- 
ing the properties of matter with one’s eyes shut was all very 
well, but to experiment with matter, to endeavour to determine 
the cause of such and such a change by experiment, was utterly 
unworthy of a philosopher. Anaxagoras is said to have made 
an experiment to prove that there is no vacuum. Aristotle 
found that a bladder of air weighed in air weighed more than 
the empty bladder (which, if the experiment be properly made, 
is by no means the case), and hence concluded that the air has 
weight. But these are solitary exceptions; the way to study 
Nature, if she is to be studied at all, is, they maintained, to apply 
the pure, unaided intellect to the study, and to keep mind and 
matter as distinct as possible. From all this it resulted that your 
workers in metals and in curious arts, your makers of glass and 
pigments, kept their knowledge of matter to themselves, as secrets 
to be handed down from father to son. 

Seven metals were known to the ancients, viz., gold, silver, 
copper, tin, iron, lead, and mercury. The first six are mentioned 
by Homer, and appear to have been known from remote antiquity, 
while mercury was not known till a later date ; it. was, however, 
common in the first century B.c. The Greek word peraddov, 
whence mefallum and metal, signifies a mine, hence it was applied 
to anything found in mines, notably metals; wéraddov is connected 
with ‘w, ‘to search for diligently.” 

Gold has been valued from the earliest ages, on ac- 
count of the peculiarity of its colour, its lustre, and its 
unalterability in air. The metal is invariably found in the 
native state, that is, uncombined with other substances, hence no 
metallurgical operation is necessary for its extraction. It is very 
often met with in surface deposits, and in early times was undoubtedly 
far more common in alluvium and the beds of rivers than now. 
It would thus be easily extracted by washing, and the grains 
could readily be fused together intoa mass. Gold mines formerly 
existed in Ethiopia, in which the gold was found in a matrix of 
quartz, like much of the Australian gold of the present day. 
These mines were worked by the Egyptians, who employed large 
gangs of slaves for the purpose. ‘The quartz was crushed, and 
the gold obtained from it by washing. We find representations 
of gold washings, and the subsequent fusion of the metal, on 
Egyptian tombs, at least as early as 2500 B.C., that is to say, 
about the time of Joseph in Hebrew history. The woodcut (Fig. 1) 
on the following page is given by Sir Gardner Wilkinson, and is 
taken from a tomb at Beni Hassan : it represents gold washing, 
and the fusion and weighing of the metal. 

It is obvious that the process is only indicated, and not accu- 
rately or minutely portrayed. Another form of furnace is 
depicted below (Fig. 2), and a blowpipe somewhat different from 
that shown in Fig. 1. The raised portion of the furnace is doubtless 
for the purpose of concentrating the heat upon the crucible, on 
the principle of the reverberatory furnace. 

Gold once obtained was soon made into ornaments ; very fine 
gold wire was used by the Egyptians for embroidery 3,300 years 
ago. Many of the kgyptian and Etruscan gold ornaments are 
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very beautiful ; we may notice particularly the gold myrtle wreath | argued at some length that by chalcos (yadxos) Homer meant 


found in an Etruscan tomb a few yearsago. The Egyptians 
also used gold for inlaying, and it was beaten into leaf and used 
for gilding as early as 2000 B.c. In the Odyssey the gilding of 
the horns of an ox about to be sacrificed is mentioned. 

Silver, like gold, is often found native, and from several of its 
ores the metal may be extracted by the action of heat alone. It 
has been known from the earliest ages, and was used chiefly for 
ornaments and embroidery. Gold was used for money before 
silver, which was first known as ‘‘ white gold.” The oldest silver 
Greek coin isa coin of A¥gina, and was, perhaps, coined in the 
eighth century B.c. But the oldest coins in existence are the 
electrum staters of Lydia. Electrum consists of about three parts 
of gold to one of silver. Probably the metals were first found in 
nature thus alloyed, and as no method of separating them was 
then known, they were worked up together. Electrum was so 
called from its resemblance as regards colour to amber (#Aexrpor), 
which received its name from 7Aéxrwp, the sun. It will be re- 
membered incidentally that the science of Electricity was so 
called by Gilbert of Colchester, because the attractive force was 
first observed in amber. Amber is mentioned more than once 
by Homer. Electrum as a metal is first mentioned in the Antéi- 
gone of Sophocles. It was found naturally alloyed, as in the 
pale gold of the Pactolus, which contains a good deal of silver ; 
and was also made artificially. Probably all very pale gold was 
called electrum ; Pliny states that gold containing a fifth part of 
silver is called electrum. In the British Museum there are many 
coins made of this alloy. 

Copper was in use before iron. It is, as is well known, usual to 
denote various early ages by the substances then used for domestic 
implements. Thus we have the ‘‘age o” stone,” the ‘‘age of 
iron,” &c. The stone age is followed by the age of copper, this 
by the age of bronze, and the age of bronze by the age of iron. 
Homer wrote in the age of copper ; the shield of Achilles is 
made of gold, silver, tin, and copper ; the arms and implements 
and utensils of his heroes are of copper. Mr. Gladstone has 


copper, not bronze, as it is so often rendered. Chalcos is spoken 
of asacheap and common metal, while tin was very scarce and 
rare ; and it is scarcely probable that so many things, even down 
to the commoner utensils, could have contained ten or twelve per 
cent. of tin. Again, Mr. Gladstone points out that Homer 
speaks of chalcos as epu@pos, red, a term that could not apply to 
bronze ; and he goes so far as to say, ‘‘If chalcos be not cop. 
per, then copper is never mentioned in Homer” (uventus 
Mundi, p. 530). At the game time we must remember that 
copper is very soft for cutting-instruments, anda small quantity of 
tin hardens it ; some of the Greek bronzes only contain I per cent. 
of tin. Dr. Percy found in a bronze bowl of great antiquity from 
Nineveh, copper 99°51, tin ‘63. Ancient nails have been found 
containing copper 97°75, tin 2°25 ; and Mr. Gladstone suggests 
that, as tin is sometimes found associated with copper in nature, 
this may account for their composition. Copper is sometimes 
found native, sometimes in the form of ores, from which the 
metal is easily extracted. It appears to have been both cheap 
and plentiful at an early date. Romulus is said to have coined 
copper ; it was also used for money by the Egyptians. Great 
confusion exists among old writers regarding the words signifying 
bronze and copper: Pliny clearly did not understand the differ- 
ence between copper and bronze. The words «s and xadkdés 
appear to have been applied indiscriminately both to copper and 
to alloys of copper containing a large proportion of that metal. 
Copper was alloyed with tin at such an early date, because cop- 
per is soft and is unsuitable for cutting-instruments, while the 
addition of tin hardens it. The fusing point of copper is between 
that of gold and silver, and is far below that of iron, while the 
fusing point of tin is only 446° F. Thus the two metals could 
be alloyed without any special metallurgical difficulties or the 
requirement of an inordinate temperature. Copper was first ob- 
tained by the Romans from Cyprus, where it was very plentiful ; 
they called it 4s Cyprium, which became corrup‘ed into 
Cuprum, from which we get our present chemical symbol for 
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Fic. 1.—Gold Washing: Fusion and Weighing of the Meial, from early Egyptian Tomb 


copper, Cu. According to Solinus zs was found at Chalkis, in 
Eubcea, hence xaAxos, the Greek word for copper. We read of 
** ores of zs,” and of brass and bronze being dug out of mines, 
whereas the term 4rass is applied by us to an alloy composed of 
copper and zinc, and évomze to an alloy of copper and tin. Zinc 
as a metal was unknown to the ancients, and brass appears to 


Fig. 2.—Furnace and Blow-pipe from Egyptian Tomb 


have been made in Pliny’s time by heating together metalic 
copper, calamine (a native carbonate of zinc), and charcoal; the 


or golden copper, was the proper name for brass. sis to b: 
always translated copper or bronze, mot brass, of which latter 
very little use appears to have been made. Among other alloys 
of copper, the ancients possessed the celebrated /s Corinthiacum, 
which, according to Pliny, was formed accidentally during the 
burning of Corinth, by Mummius, B.c. 146. There were four 
varieties of this, one of which contained equal proportions of 
gold, silver, and copper ; the others were most probably various 
admixtures of copper and tin. The commonest kind of ancient 
bronze contained in 100 parts, 88 parts of copper, and 12 parts 
of tin. Two specimens of bronze from Nineveh were found by 
Dr. Percy to contain respectively— 


Bronze hook. A small bell. 
Copper 89°85 84°79 
Tin 9°78 14°10 
99 63 98°89 


The proportion of copper and tin (about 10 to 1) is, remarks 
Mr. Layard, the composition of our best modern bronze, while 
the increase of tin in the case of the bell proves that the Assy- 
rians were well acquainted with the increase of sonorousness pro- 
duced by changing the proportions of the metals, Modern bell 


latter reduces the calamine, and the metallic zincand copperthen _metal contains about 80 parts of copper to 20 parts of tin. Some- 
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According to Dr, Thomas Thomson, aurichalchum, | times a small quantity of lead was 
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formed by fusing together 100 parts of copper, 10 parts of lead, 
and § parts of tin. Ina very ancient bronze armlet (probably 
Phoenician) found in this country, and belonging to a period 
anterior to the Roman occupation, Prof. Church found— 


Copper. . « « « « 8649 
Oxygen and loss . ° *90 

100'00 


Bronze was very much used in Egypt for vases, mirrors, arms, 
&c, These, according to Sir G. Wilkinson, usually contain 
from 80 to 85 per cent. of copper, with from 15 to 20 per cent, 
of tin. By the use of some acid substance, the surface was some- 
times covered with a green or brown patina. Although the 
casting of the metals was not known in Greece in the time of 
Homer, bronze was probably cast in Egypt 2000 years B.C. 

Several compounds of copper were used by theancients, both 
the red and black oxide were obtained by heating copper to red- 
ness, and allowing it to cool in the air; they distinguished be- 
tween the scales which fell off during cooling, and those which 
were caused to fall off afterwards by blows of ahammer, These 
oxides were principally used for colouring glass. Verdigris or 
acetate of copper was obtained as now by covering plates of 
copper with the refuse of grapes after the expression of the vine 
juice. Copper pyrites and a rude kind of sulphate of copper 
would appear from Pliny’s obscure account to have also been 
known. 

It follows from the above remarks concerning bronze, that tin, 
like copper, was known at a very early date. This is the more 
remarkable, because it has always been a comparatively scarce 
metal, and it was obtained from distant localities. Formerly it 
was almost entirely supplied by Spain and Britain. The 
Pheenicians, who" were the earliest traders, obtained it first from 
India and Spain, and afterwards from Britain. The Greek name 
for tin, kassiteros (kaoovrépos), was perhaps derived from the In- 
sulz Cassiterides, or Scilly Islands, from whence the Phoenicians 
asserted that they procured tin; but it has been suggested that 
in all probability they invented the story because they desired a 
monopoly of the metals, while in reality they procured all their 
tin from the mainland of Cornwall, where it has always abounded. 
Tin must have been very valuable, or the Phcenicians would not 
have traded so far for it. Homerj evidently considers it of far 
greater value than copper. In the time of Pliny it was worth 
about eight shillings the pound. The metal was known in 
Egypt 2000 B.c, Pliny mentions that it was found in the form 
of small black grains in alluvial soils, from {which it was ob- 
tained by washing ; this account would agree}with a description 
of the so-called stream tin, which is tin ore separated from the 
parent vein, and carried down by streams. It is an oxide of tin, 
and the metal is obtained from it by strong ignition with char. 
coal. Tin was used for tinning copper vessels, for making 
mirrors, and in the manufacture of bronze. In the Iliad the 
greaves of the armour of Achilles are made of tin, and it 
enters into the composition of the shield ; it was also used for 
coating copper. 


G. F, RoDWELL 


(Zo be continued.) 


SCIENTIFIC SERIALS 
Tue Bulletin del Académie Imptriale des Sciences de St. Peters- 


bourg, xvii., No.2, commences witha proposed new classification of 
the Balzenoidea, by J: F. Brandt, with the view of including extinct 
forms recently met with in Central and Southern Europe, and in 
Central Asia. He bases it mainly on skeleton structure, with 
special reference to form of cranium: The next paper contains 
some algological studies by Christopher Gobi. He describes 
how moisture, with heat and light, acts on chlorophyll in the 
cells of Chroolepus, accumulating it at the periphery, and leaving 
a nucleus of red pigment at the centre: He also describes a new 
species of the plant, which he terms Chroolepus uncinatus. It 
is found on the maple, ash, and linden, and its chief character- 
istic is a hook-shaped zoosporangium with subsporangial cell at 
the end of a series of irregular cylindrical-shaped cells forming 


1 
into their bronzes. Thus, a certain bronze for statues was 


the stalk. The growth of the zoosporangia takes place only*at 
night. This new species is most closely allied to the C. umébrinus. 
—C. J. Maximowicz gives a full description, in Latin, of certain 
plants inJapan and Mandshuria.—The last paper is byC:J. Max-i 
mowicz, on the influence of strange pollen on the form of fruit. 
He experimented with two very distinct species of lily, Z. davuri- 
cum and L. bulbiferum, kept in a room warmed by sunlight. 
He fertilised the flower of each with pollen from the other, and 
the process was repeated in several individuals. When the 
capsules developed, each was found to have the form character- 
istic of the other plant. The form of the seeds in both was inter- 
mediate between those of the parents. 


Annalen der Chemie und Pharmacie, No. 9, 1872.—The first 
article, by Dr. Schreder, describes a new product of styphnic 
acid, obtained by reaction of cyanide of potassium with the neu- 
tral potassa salt of the acid. He names it Resorcin-Jndophan, 
and gives as its formula CgH,N,O,. It is soluble in water, but 
insoluble in alcohol and ether. The potassa, soda, and baryta 
salts of the substance are discussed.—In a paper on some com- 
binations of vinyl, Dr. Baumann describes the action of sodium 
methylate on an excess of iodide and bromide of vinyl at ordi- 
nary temperature; experiments on the action of cyanides of 
potassium and of silver on bromide of vinyl ; and the conversion 
of bromide and chloride of vinyl into isomeric bodies. —An essay 
on camphoric acid, by F. Weeden, contains an account of a new 
modification, called meso-camphoric acid, obtained by action of 
hydriodic and hydrochloric acid on dextro-camphoric acid ; its 
formula is C,,H,,0, He alsotreats of substitution products of 
camphoric acid anhydride and of amido-camphoric acid.—A 
paper on ‘*Carbazol,”a substance prepared from coal-tar oil, is 
furnished by C. Graebe and C. Glaser; and Herr Graebe also 
communicates a note on ‘‘ Vapour Densities of seme Aromatic 
Compounds of High Boiling-point.” 


Poggendorff’s Annalen der Physik und Chemie, No. 6, 1872.— 
This opens with a detailed account, by Dr. Rudolph Keen‘g, of his 
various experiments with manometric flames. His apparatus is 
based on the effects of sound-waves upon a membrane presented to 
them, which, in its turn, affects a stream of gas flowing to a jet, 
causing the latter to dance. The jet isimaged on the mirror-covered 
sides of a revolving box, and its successive motions (caused by 
the sound and varying with it) appear from the reflection, which, 
through the box’s motion, becomes a luminous line of images. 
Dr. Koenig has successfully employed this method in the study 
of various acoustical effects—combinations of notes, vowel 
sounds, ‘‘ overtones,” interference, &c., and the varieties of 
flame-forms produced are fully shown by numerous drawings.— 
In the paper following, S. Lamansky describes a series of careful 
experiments on the heat spectra of the sun and the lime light. 
The absorption bands in the ultra red of the former had the same 
position, though the prisms were varied, those used being flint 
glass, bisulphide of carbon, and rock salt. The position and 
intensity of the heat maximum and the intensity of absorption 
were found to vary with the time of year and of day at which the 
observations were made. The heat spectrum of limelight is con- 
tinuous, and its maximum further removed from the end o‘ the 
visible spectrum than in the case of sunlight. —E. Hagenbach 
continues the account of his experiments on fluorescence of 
various substances ; and [1]. Weber communicates a paper on 
the Heat Conductivity of Iron and of German Silver.—The 
serial also contains (of original articles) a short note from Prof. 
Clausius in reply to Prof. Tait’s last communication ; a descrip- 
tion of an improved Holtz machine, by W. Musaeus ; a note on 
the spectrum of aurora, by A. v. Oellingen; and one or two 
others not calling for special notice. 


THE Scottish Naturalist for October opens with an article by 
Mr. J. Allen Hooker, on ‘* The Study of Entomology,” contain- 
ing some very useful hints to young entomologists as to the 
direction in which their studies and observations can be most 
usefully turned, some of which are all but entirely neglected by 
collectors in this country. Mr. James Hardy then describes his 
new ‘‘ Ragwort-seed Fly,” Anthomyia Facobee; and Dr. 
Buchanan- White concludes his account of the nest of Formica 
rufa and its inhabitants. A number of items of information ot 
especial interest to Scottish zoologists and botanists fill up the 
number, In both the last two numbers there are instalments 
of the ‘‘Insecta Scotica,” the Lepidoptera of Scotland by 
Dr. Buchanan- White, and the Coleoptera of Scotland by Dr. D. 
Sharp.’ 
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SOCIETIES AND ACADEMIES 
PHILADELPHIA 

Academy of Natural Sciences, April 9.—Prof. E. D. 
Cope read a paper on “Intelligence in Monkeys.” ‘‘I 
have two species of Cebus in my study, C. capucinus 
and a half-grown C. afella. The former displays the usual 
traits of monkey ingenuity. . He is an admirable catcher, seldom 
missing anything, from a large brush to a grain, using two hands 
orone. His cage door is fastened by two hooks, and these are 
kept in their places by nails drivenin behind them. He generally 
finds means sooner or later to draw out the nails, unhook the 
hooks, and get free. He then occupies himself in breaking up 
various objects, and examining their interior appearances, no 
doubt in search of food. To prevent his escape I fastened him 
by a Jeather strap to the slats of the , but he soon untied the 
knot, and then relieved himself of the strap by cutting and 
drawing out the threads which held the flap for the buckle. He 
then used the strap in a novel way. He was accustomed to 
catch his food (bread, potatoes, fruit, &c.) with his hands, when 
thrown to him. Sometimes the pieces fell short three or four 
feet. One day he seized his strap and began to throw it at the 
food, retaining his hold of one end. He took | pony correct aim, 
and finally drew the pieces to within reach of his hand. This 
performance he constantly repeats, hooking and pulling the 
articles to him in turns and loops of the strap. Sometimes he 
loses his hold of the strap. If the poker is handed to him, he 
uses that with some skill for the recovery of the strap. When 
this is drawn in, he secures his food as before. Here is an act 
of intelligence which must have been originated by some monkey, 
since no lower or ancestral type of mammals possess the hands 
necessary for its accomplishment. Whether originated by Jack, 
or by some ancestor of the forest who used vines for the same 
purpose, cannot be readily ascertained. After a punishment the 
animal would only exert himself in this way when watched ; as 
soon as an eye was directed to him he would cease. In this he 
displayed distrust. He also usually exhibited the disposition to 
accumulate to be quite superior to hunger. Thus he always 
appropriated all the food within reach before beginning to eat. 
When different pieces were offered to him, he transferred the first 
to his hind feet to make room for more, then filled his mouth and 
hands, and concealed portions behind him. With a large piece 
in his hands, he would pick the hand of his master clean before 
using his own, which he was sure of.” 


PARIS 

Academy of Sciences, October 14.—M. Faye, President. 
M. Tresca presented to the Academy the resolutions of the In- 
ternational Metrical Commision, which will be found in another 
column. — M. Yvon Villarceau then read a paper on the 
constant of aberration and the speed of light, considered in their 
connection with the absolute movement of translation of the 
solar system.—M. J. Bertrand presented observations on the 
last number of the ‘‘ Journal fiir die reine und angewandte 
Mathematik,” Berlin (Band 75, Frstes Heft); the observationscon- 
sisted of a reply to Helmholtz’s answer to the objections raised 
against his electro-dynamic theory.—M. Max Marie then read, 
‘* An extension of the Method of Cauchy to the study of Double 
Integrals, or theory of elementary contours in space.”—A 
note from M. Ch. V. Zenger, on the action of conductors disposed 
symmetrically around an electroscope, followed. It was referred 
to the Commission on lightning conductors.—Some new docu- 
ments from M. Buss relative to his governor for motive power 
engines were referred to MM. Tresca and Morin. A project for 
military aérostation, from M. J. Boué, and janother for aérial 
navigation from M. H Georgé, were referred to the Commission 
on Aérostation.—M. E. Guillier’s proposed process for the 
destruction of Phylloxera by the use ofa ‘‘mixture of the ashes of 
healthy vine wood, soot, river sand, washing water, essence of 
turpentine, and ammonia,” M. Ajot’s proposal for the same 
purpose, and M. Loarer’s* note on the ap ce on some 
exotic plants of certain insects believed to have come from trans- 
ported Phylloxera eggs, were all referred to the Phylloxera Com- 
mission.—M. F, Massieu’s note on the determination of the 
maximum tensions of vapours was then read, and was 
followed by a note from M. T. du Moncel on the 
action of carbon powder rammed down round the nega- 
tive electrodes of carbon batteries. The author finds that 
coarse carbon powder thus used greatly diminishes the 

* In the report of the meeting for the 30th September this auther pro- 


posed the use of sulphide of arsenic to destroy the PAy//oxera, and his name 
was then wrongly given “ Louvet.” 


resistance in the battery.—This paper was followed by one from 
M.M. Schiitzenberger and Géradin, on a new process for the 
estimation of free oxygen.—M. A. Petit’s note on “antifermen- 
tescible substances” followed. By the above name the author 
means bodies which prevent fermentation, he finds bichloride and 
binoxide of mercury the most powerful in this way.—M. E. J. 
Marey then read a note on the paces of horses studied by the 
graphic method. The author exhibited a number of traces 
obtained by an instrument which followed the muscular move- 
ments and traced them on paper.—Next came M. A. Sanson’s 
paper entitled ‘‘Researches on the Fleeces of precocious Merinos.” 
—M. Stan. Meunier then read a'paper on the characters of the 
crust produced on terrestrial rocks by atmospheric agency, com- 
pared with the black outer crust of grey meteorites.— After which 
M. Chasles made some remarks on presenting a work entitled, 
“*Tl'S. Offizio, Copernico e Galileo,” &c., by M. Govi. He was 
followed by M. Larrey, who addressed the Academy on present- 
ing the Report of the Director-General of the Medical Department 
of the English Army, for 1870; and after M. Bouley had made 
a long and very favourable critique on Mr. Fleming’s work on 
hydrophobia, the session was adjourned. 


BOOKS RECEIVED. 


Encutsu —On the Culture of the Observing Powers of Children (You- 
mans and Payne: (H. S. King and Co).—The English Elocutionist : C. 
Physiology: J. L. Nichols, MD, 

rubner). 

‘ ForeIGN.—Die Sonne: Parts 2and 3: P. A. Secchi.—Medizinische 
Jahrbiicher: S. Stricker, 1872, Parts 2!and_3.—Bulletin de la Société Im- 
périale des Naturalistes de Moscou, 1872, No. 1.—Bericht iiber die Sen- 
ckenbergische Naturforschende Gesellschaft, 1871-1872. 


DIARY 


FRIDAY, 1. 4 
GEOLOGISTS’ AssocIATION, at 8.—On the Influence of Geological Reasoning 
on other Branches of Knowledge: Dr. Hyde Clarke. aie 
UNDAY, NoveMBER 3. 
Sunpay Lecture Society, at 4—On Ancient and Modern Egypt ; the 
Pyramids and the Suez Canal: W. B. Carpenter, M.D., F.R.S. 
MONDAY, NovemseEr 4. 
ANTHROPOLOGICAL INsTITUTE, at 8.—Man and Ape ; and The Origin of 
Serpent Worship: C. Stanilana]Wake. 
TUESDAY, November 5. 
Society oF BisLicaAL ARCHAOLOGY, at 8.30.—Adjourned Discussion upon 
Israel in Egypt: Rev? D. Haigh, M.A.—On an Assyrian Prayer: Henry 
- Fox Talbot.—On the Religious Beliefs of the Assyrians, No. I1.: Henry 
Fox Talbot.—On the Tomb of Jacob at Shechem: Prof. Donaldson.—A 
T Conjugation such as exists in Assyrian, shown to be a character of early 
Shemite speech by its vestiges found in the Hebrew, Phenician, Aramaic, 
and Arabic Languages: Richard Cull. 
ZooLocicaL Society, at 8.30.—Report on additions to the Society’s Mena- 
erie: the Secretary.—On Platypsyllide, a new family of Coleoptera: 
r. G. L. Le Conte.—On Lepidoptera collected by Dr. Van Patten in 
Costa Rica: Messrs. A. G Butler and H. Druce. 
WEDNESDAY, November 6. 
Microscopicat Society, at 8.—Un the Structure of the Valves of 
discus Argus and [sthmia enervis: H. J. Slack.—Proposal for a standard 
of comparisom ef he magnifying powers of Compound Microscopes J. E. 


Ingpen. 
THURSDAY, NovemMBer 7. 
Linnean Society, at 8.—On the ‘“‘ Piopio” of New Zealand (Kerofia 
crassivostris Gmel): T. H. Potts.—On the buds developed on leaves of 
Malaxis: George Dickie, M.D. 
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LETTERS TO THE EDITOR :— 
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Errata.—Vol. vi., Pp. 459 first column, line sixteen from top, ®for 
— 538 = “(587 — 53708 = 5"62;” and p. 460, first 
column, line nineteen from top, for “‘ most” read “ not.” 
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THE LONDON EXHIBITION OF 1872. 


THE LONDON EXHIBITION OF 1872.— 
The LONDON EXHIBITION of 1872 is OPEN DAILY, from 10 
A.M. to 6 P.M. e S.E. Entrance in Exhibition Road is open from 8 
A.M. to Season Ticket Holders only. 


LONDON INTERNATIONAL EXHIBI- 
TION of 1872,—There are FOUR ENTRANCES, open from 10 A.M. 
to 6 P.M. :— 

1. South-east Entrance in Exhibition Read. 

2. North-east Entrance in Exhibition Road. 

3. North-west Entrance in Prince Albert’s Road. 

4. North Entrance on east side of Royal Albert Hall. 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM | 
necessary for a month’s use in any ordinary water-closet, and by an 
ingenious arrangement a definite quantity of the disinfectant passes into | 
the pan when the plug is pulled, and the liquid left in the pan instantly | 
absorbs all foul emanations. 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


THE LONDON EXHIBITION OF 1872.— 
SEASON TICKETS forthe LONDON EXHIBITION of 1872 Now 
on Sale at the Albert Hall Ticket Office, and at the usual Agents’. Gen- 
tlemen, £2 2s. ; Ladies, £1 18. 


THE LONDON EXHIBITION OF 1872.— 
The Owners of SEASON TICKETS are entitled to ADMISSION 
to the Exhibition on ALL OCCASIONS when open to the public. 


THE LONDON EXHIBITION OF 1872.— 
The Owners of SEASON TICKETS are entitled to ADMISSION to 
CEREMONIES and PRIVATE VIEWS. 


THE LONDON EXHIBITION OF 1872.— 
The Owners of SEASON TICKETS are entitled to ADMISSION to 
= Sa of the EXHIBITION TWO HOURS BEFORE 
the 


THE LONDON EXHIBITION OF 1872.— 
The Owners of SEASON TICKETS are entitled to ADMISSION to 
the MUSICAL PROMENADES inthe ROYAL HORTICULTU- 
RAL _ GARDENS and MUSICAL RECITALS in the ROYAL 
ALBERT HALL in connection with the Exhibition. 


THE LONDON EXHIBITION OF 1872.— 


SEASON TICKETS ADMIT the Proprietors on ALL DAYS the 
LONDON EXHIBITION of 1872 is opened, including reserved days. 


THE LONDON EXHIBITION OF 1872.— 
From 6th May to 30th September, the PRICES of ADMISSION to the 
London Exhubition of 1872 will be :—On Mondays, Tuesdays, Thursdays, 
Fridays, and Saturdays, 1s. ; on Wednesdays, 2s. 6d., except on certain 
reserved days, which will be duly advertised. 


MATHEMATICS AND PHYSICS.—Mr. 
F. HUME TALBOT, M.A., late Junior Student of Christ Church, 
Oxford, First Classman i in Mathematics and Natural Science, Receives 
a Few Pupils, i in a Country Home, and prepares them for the Universi- 


ties and the ay Professions.—For Terms and further particulars, 
apply to Mr. F. H. Talbot, Elmore, Newbury, Berks. 


PRIESTLEY MEMORIAL FUND. 


It is proposed to honour the memory of Dr. Priestley; and to commemorate 
his services to the scientific world, by the erection of a statue in Birming 
where he lived so many years. 


Donations already promised, 


4 2. da. £ ad. 
A. F. Osler, 25 © J. Lowthian 3 3 0 
W. Lindley 10 10 ©| Michael Foster,M D.F.L 
Mrs. J. Parkes «. se 1010 J. A. Bostock... 220 
Wn. Spiller, F. 40.16 -0 B. Carpenter, LL. D., 
Frederick Pennington...... 10 0 oO 2 
Young, F.C.S,..... 10 0 o| Miss Jukes... 220 
iss Carpenter ...... 1010 J. Davis, M. D., 
Wn. Westley... 1010 0 R.S... 20 
Wm. Bragge, F.S.A 5 5 Meyer(Ham- 
Sir B. C. Brodie, Bart., M. ‘A., bur, eocee 20 
F.R.S. 5 John Spiller, F. 220 
Tt... Huxley, A. Vernon Harcourt, M. 
Sir Rowland Hill, K.C.B., Dr. ‘Atkinson . Ir0 
F.R. 5 5 George Griffith, ‘MAF. Sr 10 
Frankland, D. F. H. Hughes, F.C.S...... 
F.R. 5 5 John Hunter, ‘M.A.F.C. s. s 
M. D. 5 5 o| George Jones, F.C,S. rr0 
W. M. Williams, F. S... 5 ©o| Dr.Herman Kolbe(Leipzig) 
R. Addams.. 5 © o| Reinoska Koma, Se 
Chas. Holland, ‘M.D-F. 3. 5 © o| Francis Galton, M.A.F. R. S. 
Henry E. Roscoe, F.R.S. 5 G.C. Foster, F.R.S. .... 
Dr. W. J. Russell, F.C.S... 5 Local Donations 703 18 6 
Richard Beamish, F.R.S.. 3 3 0 
Total... 917 16 6 


As the List will shortly be closed, it is requested that any who wish to sub- 
scribe to the Fund will at once send their Donations to the Treasurer, 
Joseph Chamberlain, Esq., Midland Institute, Birmingham. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
By ARTHUR VACHER. 
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Preparing for the Press, 


THE LIBRATION OF SENSATION IN 
REFERENCE tothe UNDULATORY THEORY of OPTICS, as an 
Explanation of the Ocular Spectra, and the Basis of the Harmony of 
Colour. By W. CAVE THOMAS. 


PRELIMINARY EXAMINATION OF 
THE COLLEGE OF SURGEONS. Mr. J. ERLE BENHAM 
(formerly of King’s College, London, author of “‘ The Student’s Guide, ’ 
&c.), whose pupils have always met with oa success, has Commenced 
to take his CLASSES, and to give PRIVATE INSTRUCTION for 
the next June Examination. For particulars and syllabus of Testi- 
monials, address to 20, Devereux Court, Temple, or to the care of 
Messrs, Butterworth, 7, Fleet Street, Her Majesty’s Law Publishers. 


ROYAL COUNCIL of EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—. 1 to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


MARK 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing, 
Legal, and Parliamentary matters. 


LIGHT ONLY ON THE BOX! 


Review oF THE MALT AND Hop TRADES ; AND WINE AND Spirit TRADES’ 
REcorbD. 


The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 


“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s. 6¢. per annum, free ; Single Copies, 1s, each. 


Offices—s, Bond Court, Walbrook, London E.C. 


HOLLOWAY ’S PILLS and OINTMENT.— 


Health lost and found.—After safely struggling through the winter, 
multitudes will fall victims to the throat and chest complaints so common 
in the spring. If the first symptoms receive attention and judicious treat- 
ment, not only will future danger be averted, but old ailments will give 
way and better health will be attained than was enjoyed before the ill- 
ness. No treatment for —y and certainty of success may be so con- 
fidently relied upon as that discovered by Professor Holloway, whose 
Pills and Ointment always restore the sufferer. Whilethe Pills are taken 
in moderate doses, the Ointment should be well rubbed upon the skin, 
near the part affected, as actiyely as salt is forced into meat. 


i be Y 3 S “A most delicious and valuable article.” 
CARACAS 
COCOA. 


“ As a delicious, refreshing, and nourishing e, with delicate flavour 
and fine aroma, it certainly surpasses anything that yet been offered to 
the public.”"—London Mirror. 


MR. LEIFCHILD’S NEW WORK. 
Just published, crown 8vo, price gs. cloth. 


THE HIGHER MINISTRY OF NATURE, 
viewed in the Light of Modern Science, and as an Aid to Advanced 
Christian Philosophy. By JOHN R. LEIFCHILD, A.M., Author of 
“Our Coal-Fields and our Coal-Pits,” ‘Cornwall; its Mines and Miners,” 


ConTrENTS :— 


The Fleeting and the Enduring.—The Two Ministries of Nature.—Igno- 
rance ; Definitions, Distinctions, Responsibility.—Theologies and Natural 
Science.—The Great Problem, and Our Means of Solving It.—The Argument 
from Design ; its General Scope, Validity, and Limitations.—The Infnite.— 
The Absolute Being.—The Infinite and the Personal God.—Pantheism and 
Spinozism.—Spinoza and Leibnitz: The Significance of the Individual.— 
Theories and Ideas of Species.—-The Hypothesis of Mr. Darwin.—Method 
of Divine Operations.—Creation, or Creation by Law.—Mental and Moral 
Evolution.—Indestructibility of Matter and Force.—The Conservation and 
Correlation of Forces.—The Present Materialism.—Immaterialism of I:leal- 
sm—Life, Protoplasm, and Vital Force.—The Ascent of Man.—Death.— 
Immortality of the Human Soul.—The eS our Knowledge of God 
in Nature.—Ultimate Realities.—Conception of .— Evil and Goodness,— 
The World of Spirits. 


‘* Mr. Leifchild is well known from his contributions to the practical depart- 
ments of Physical Geography. He writes with great vigour and charm of 
style, and has acquired, by long communion with Nature, the right to speak 
of its higher ministry and of the ‘authentic tidings’ which it brings from the 
mind, and heart, and will of God.”—British Quarterly Review. 


‘This is an able and interesting book, and one which for its purpose and 
scope we are glad to have an opportunity of recommending.” —G/obe. 


“Mr. Leifchild’s book is composed with the very laudable end of recon- 
ciling theology and Natural Science ; it is written with much earnestness and 
perfect temper, and gives evidence of careful and generally intelligent study 
of a great variety of authors and subjects.” —A thenaum. 


London: HODDER & STOUGHTON, 27, Paternoster Row. 


MR, JAMES HUTCHISON STIRLING ON PROTOPLASM. 
On the 23rd instant will be published, in 8vo, price 2s., 


AS REGARDS PROTOPLASM. By James 
HUTCHISON STIRLING. New and improved Edition, completed 
by the addition of Part II. in reference to Mr. Huxley’s secend issue, 
and a New Preface in reply to Mr. Huxley in “ Yeast.” 


“Anything more complete and final in the way of refutation than this 
Essay, I cannot well imagine.”—Sir Joun HERSCHEL. : 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


THE ERUPTION OF VESUVIUS. 


Second Edition, revised and aan, with Coloured Map, Coloured Frontis- 
piece, and 82 Woodcuts, 8vo, price 15s. cloth, 


VOLCANOES, the character of their Phe- 


nomena, their share in the Structure and Composition of the Surface of 
the Globe, and their relation to its Internal Forces; with a Descriptive 
Catalogue of all known Volcanoes and Volcanic Formations. By G. 
POULETT SCROPE, F.R.S., F.G.S., &c. Second Edition, revised 
and enlarged. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the y, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6¢., and 315. 6d. 
» Double ,, 315 6d., 42s., and 52s. 6d. 
Umbilical 42s, and 52s. 6a. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary g- Price, 4s. 6d., 75. 6d., 10s., and 16s. each. 
Postage free. 


se. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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In crown 8vo, with numerous Illustrations and Coloured Map, price 10s, 6d. 


VESUVIUS. 


By PROFESSOR PHILLIPS, F.R.S. 


CoNnTENTS :—Vesuvius at Rest—Vesuvius in Action—Destruction of Pompei and Herculaneum—Vesuvius in Eruption— 
Vesuvius in the 19th Century—Characteristic Phenomena of the Beginning, Progress, and End of Eruptions—Periods of Rest and 
Activity—Volcanic Energy— Lava and Ashes, &c. 


‘¢ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, 


and to explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully 
carried out, and has resulted in a work of high value, both to the student and to the tourist on the shores of the Bay of Naples,” — 


Pall Mail Gazette. 
Oxford: Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the University. 


WORKS ON BOTANY. 


In crown 8vo. cloth, price tos. 6d. 


STUDENTS FLORA OF THE BRITISH ISLANDS. 


By J. D. HOOKER, C.B. F.R.S., &c. 
DIRECTOR OF THE ROYAL GARDENS, KEW. 


Tue object of this work is to supply Students and Field Botanists with a fuller account of the Plants 
of the British Islands than the manuals hitherto in use aim at giving. 


THE PALL MALL GAZETTE says :—‘‘It is certainly the fullest and most accurate manual of the kind that has yet appeared. 
Dr. Hooker has shown his characteristic industry and ability in the care and skill which he has thrown into the characters of the 
plants. These are to a great extent original, and are really admirable for their combination of clearness, brevity, and completeness. 
All botanists will recognize the many merits of this really important little manual.” 

THE ATHENUM observes :—‘‘ We have in a small compass probably the most accurate descriptive Flora of our Islands that 
has yet been published.” 

Tue GARDENER’S CHRONICLE remarks :—‘‘ Students will hail the advent of this volume, and appreciate its value. The 
professed naturalist will rejoice that so excellent a summary of the views of the modern school of botanists has been published. 
The book is compiled with great skill and judgment, and cannot fail to perfectly fulfil the purpose for which it is intended.” 


Twelfth Thousand, 18mo. cloth, price 4s. 6d. 


LESSONS IN ELEMENTARY BOTANY. 


The part on Systematic Botany, based upon material left in manuscript by the late Professor Henslow. 


By DAVID OLIVER, F.R.S. F.L.S., 
KEEPER OF THE HERBARIUM AND LIBRARY OF THE ROYAL GARDENS, KEW, AND PROFESSOR OF BOTANY IN 
UNIVERSITY COLLEGE, LONDON. 


With numerous Illustrations, Index, and Glossary. 


THE PopuLAR SCIENCE REVIEW remarks :—‘‘ The manner is most fascinating, and if it does not succeed in making this division 
science of interesting to every one, we do not think anything can. Nearly two hundred well-executed woodcuts are scattered through 
the text, anda valuable and copious index completes a volume which we cannot praise too highly, and which we trust all our botanical 
readers, young and old, will possess themselves of.” 

THE NATURAL History REVIEW says :—‘‘ We know of no work so well suited to direct the botanical pupil’s efforts as that 
of Professor Oliver’s, who, with views so practical, and with great knowledge too, can write so accurately and clearly.” _ 


BY THE SAME AUTHOR. 


FIRST BOOK OF INDIAN BOTANY. 


With numerous Illustrations. Extra fcap. 8vo. price 6s. 6d. 
THE ATHENZUM says :—‘‘In nothing is Prof. Oliver’s book more satisfactory than the success with which, within so small 
a compass, it illustrates the vast and varied botany of India. Such a work has long been wanted by amateurs and college professors 
and students in India,” ’ 
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GEOLOGISTS’ ASSOCIATION. 


President—The Rev. THOMAS WILTSHIRE, M.A... F.G.S., 
F.R.AS., &c. 


The next Ordinary Meeting wil! be held at University College, Gower 
Street, W.C., on FRIDAY, 3rd May, when the following papers will be 


r-ad:— 
1.—** On Columnar Basalts,” by Jpn Curry, Esq. 
2.—*‘On a Visit to the Diamond Fields of South Africa, with Notices of 
Geological Phenomena by the Wayside,” by John Paterson, Esq , M.A. 
Specimens in I!lustration of the above Papers will be exhibited by Pro- 
fessor Morris, S., Professor Rurert Jones, F.G.S., Professor Tan- 
NANT, F.G.S., and Joun Curry, Esq. 
The President will take the Chair at Eight o’clock. Two Visitors may be 
introduced by a Member at each Meeting 


Excursion to Erith and Crayford... ... May 4th. 
Visit to the British Museum ... ... .. oo. 1a 


J. LOGAN LOBLEY, Hon. Sec. 


Now Ready. | 


FLORA OF BRITISH INDIA. By Dr. J. 
D. HOOKER, C.B., F-R.S., F-L.S,, &c., assisted by various botanists, 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


NEW WORK BY DR. ANGUS SMITH. 
On Saturday, May 4, in 8vo, with Woodcuts, 
AIR AND RAIN; the Beginnings of a 


“Chemical Climatology.” By R. ANGUS SMITH, Ph.D., F.R.S., 
F.C.S, &c. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW EDITION OF MILLER’S CHEMICAL PHYSICS. 
Now ready, in 8vo, with 274 Woodcuts, price 15s. cloth. 


ELEMENTS OF CHEMISTRY, Theoreti- 
cal and Practical: Part I. ‘‘Chemical Physics.” By WILLIAM 
ALLEN MILLER, M.D., .D.C.L., F.R.S,, &c, late Professor of 
Chemistry in King’s College, ®ondon. The Fifth Edition, revised, with 
Additions, by HErsert MACLeop, F.C.S., Professor of Experimental 
Science, Indian Civil Engineering College, Cooper's Hill. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NOTICE. 
JOHN BROWNING begs respectfully to 


inform scientific gentlemen and the public generally that he has taken the 
Premises, No. 63, Strand, opposite Bedford Street. 

These premises are now open as a West-End branch of his business. 

In a Show-room on the ground floor there is every convenience for testing, 
or seeing in actien, Microscopes, Spectroscopes. Astronomical, Electrical, 
and other Philosophical Apparatus. There are light workshops on the 
premises. 

Communication has been established by electric telegraph with the Factory 
at 111, Minories. 

JOHN BROWNING, Optical and Physical Instrument Maker to the 
Royal Society, the Royal O) tories of Greenwich and Edinburgh, &c., 


&c., &e., 
63, Strand, W.C. ; 111, Minories, E. ; and 6, Vine Street, E.C. 
Specialities, Sp Ast ical Tel . Polariscopes, Micro- 


scopes, and Electrical Apparatus. 


PRINTING BY ELECTRICITY. 


An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 

It may be seen in operation at the p , Waterlow & Sons, 66, London 
Wall, E.C. 


A prospectus and specimens of its production forwarded post free. 


MOTTERSHEAD & CO., 
LABORATORY . FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester, 


BALFOUR’S BOTANICAL WORKS. 


I. 
CLASS-BOOK OF BOTANY, with 1800 


Illustrations. Third Edition, demy 8vo, Irro, price 2ts. (May also 
be had in two vols.) 


II. 
INTRODUCTION TO PALEONTOLO- 


GICAL BOTANY. Demy 8vo. [Nearly ready. 


MANUAL OF BOTANY. 


with 820 Illustrations. Price 125. 6d. 
OUTLINES OF BOTANY. With 600 


Illustrations. Fecap. 8vo, price 5s. 


Crown 8vo, 


Vv. 
ELEMENTS OF BOTANY. With 427 
Illustrations. Feap. 8vo. price 3s. 6d. 
VI. 
THE BOTANIST’S COMPANION; or, 
Directions for the Use of the Microscope, &c. Crown 8vo, price 2s. 6d. 
VII. 
THE EDINBURGH, With 


Map. Fcap. 8vo, prige 3s. 6d. By J. H. BALFOUR, A.M., M.D., 
F.R.S., Regius Keeper of the Royal Botanic Gardens, and Professor 
of Medicine and Botany in the University of Edinburgh. 


Now ready, crown 8vo, price 12s. 6d., 


NEW EDITION OF JUKES’S MANUAL 
OF GEOLOGY.—By ARCHIBALD GEIKIE, F.R.S., Director of 
the Geological Survey of Scotland, and Professor of Geology and Mine- 
ralogy in the University of Edinburgh. Profusely Illustrated. 


Edinburgh: ADAM & CHARLES BLACK. London: LONGMANS & Co. 


Just published, in royal 8vo, price 15s., 
THE PRINCIPLES AND PRACTICE OF 
CANAL AND RIVER ENGINEERING. 
By DAVID STEVENSON, M.I1.C.E,&c. Second Edition, illustrated 


with Plates of the Suez Canal, Amsterdam Canal, Caledonian 
and numerous Woodcuts. 


Edinburgh: A. & C. BLACK. London: LONGMANS & Co. 


ZOOLOGICAL SOCIETY’S LATEST 


PUBLICATIONS. 


PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE 
SOCIETY for 1871, cloth, containing the papers read at the Scientific 
—— With 76 Plates, mostly coloured, 47s.6d.; with Plates uncoloured, 
145. 6d, 

TRANSACTIONS OF THE SOCIETY, Vol. VII. Part 8. Concluding 
the Volume. Price 30s., contains :— 

Dr. James Murir. “‘ Researches upon the Anatomy of the Pinnipedia.” 


i Ii. ‘‘ Descriptive Anatomy of the Sea Lion (Ofaria jubata).” Seven 
tes. 


Vol. VIII., Part 1., price 14s., contains :— 


Professor W. H. Frower, F.R.S. ‘On Risso’s Dolphin (Grampus gri- 
sens).” Two Plates. . 
INDEX TO THE PROCEEDINGS OF THE ZOOLOGICAL 


SOCIETY from 1830 to 1847, and from 1848 to 1860. In Two Volumes ; 
price 6s. each. 


A New Edition of the List of Vertebrated Animals Living in the Gardens 
of the Zoological Society of London will be published shortly. 


To be obtained at the Society’s Office, rr, Hanover Square, W. ; at Messrs. 
Longmans’, Paternoster Row, E.C. ; or through any ler. 


*,* The Subscription Price of the Society’s Publicati y 
Fellows and Cor ponding Members of -ations, 


y, is now 
sun of £1 1s. per annum, provided such S iptions be paid in advance 
before the 29th of April in each year. _ 


4N.B.—The Publications are delivered Gratis at any address within the 
Metropolitan Districts. 


Printed by R. Cua, Sons, & Tavzor, at 7 and 8, Bread Street Hill, in the City of Le d publi Ma 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘ 


"70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 132, VOL. 6] 


THURSDAY, MAY 9, 1872 


Registered as a Newspaper at the General Post Office] 


[All Rights are Reserved 


THE LONDON EXHIBITION OF 1872. 


THE LONDON EXHIBITION OF 1872.— 
The LONDON EXHIBITION of 1872 is OPEN DAILY, from 10 
A™M.to6p.M. The S.E. Entrance in Exhibition Road is open from 8 
A.M. to Season Ticket Holders only. 


LONDON INTERNATIONAL EXHIBI- 


bow ey of 1872,—There are FOUR ENTRANCES, open from 10 A.M. 
to 6 P.M. :— 

1. South-east Entrance in Exhibition Road. 

2. North-east Entrance in Exhibition Road, 

3. North-west Entrance in Prince Albert’s Road. 

4. North Entrance on east side of Royal Albert Hall. 


THE LONDON EXHIBITION OF 1872.— 
SEASON TICKETS forthe LONDON EXHIBITION of 1872 Now 
on Sale at the Albert Hall Ticket Office, and at the usual Agents’. Gen- 
tlemen, £2 2s. ; Ladies, £1 1s. 


THE LONDON EXHIBITION OF 1872.— 
The Owners of SEASON TICKETS are entitled to ADMISSION 
_ the — on ALL OCCASIONS when open, including the re- 


rved d 
To > ADMISSION to yey rrr ty and PRIVATE VIEWS. 
To ADMISSION to the GALLERIES of the EXHIBITION TWO 
HOURS BEFORE the PUBLIC 
To ADMISSION to the MUSICAL PROMENADES inthe ROYAL 
HORTICULTURAL GARDENS and MUSICAL RECITALS in the 
ROYAL ALBERT HALL in connection with the Exhibition. 


THE LONDON EXHIBITION OF 1872.— 


ADMISSION :—On ey: Tuesdays, Thursdays, Fridays, and Satur- 
days, 1s.; on Wednesdays, 2s. 6d., ope on certain reserved days, which 
will be duly advertised. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREETZ, 
LONDON, W. 
By ARTHUR VACHER. 


PRELIMINARY EXAMINATION OF 
THE COLLEGE OF SURGEONS. Mr. J: ERLE BENHAM 
(formerly of King’s College, London, author of *‘ The Student’s Guide,” 
&c.), whose pupils have always met ‘with great success, has Commenced 
to take his CLASSES, and to give PRIVATE INSTRUCTION for 
the next June Examination. For particulars and syllabus of Testi- 
monials, address to 20, Devereux Court, Temple, or to the care of 
Messrs, Butterworth, 7, Fleet Street, Her Majesty’s Law Publishers. 


THE SAFE, ODOURLESS DISINFECTANT 


GCHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM 
necessary for a month’ $s use in any ordinary water-closet, and by an 
a t a definite quantity of the disinfectant passes into | 
the pan when the plug is pulled, and the liquid left in the pan instantly 
absorbs all foul emanations. 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange; 
and the Factory, Savoy Street, London. 


THE REV. L. HENSLEY, Vicar of 
Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, 
Cambridge, receives several Pupils to prepare for the Universities, or tor 
other Examinations, and has now a Vacancy. 


A GENTLEMAN (age 33) whohas Travelled 
much on the continents of Europe, Asia,and Africa, is conversant with 
Latin, French, and German, and of considerable literary and scientific 
attainments, desires some occupation, educational or otherwise, suited 
to his abilities. Unexceptionable references. 


X. P., Post Office, Preston Street, Brighton. 


ROYAL COUNCIL of EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 


moderate. Analyses and investigations conducted.—Ap ly to Prof. 


E. V. GARDNER, F.E-S., F.S.A., 44, Berners Street. 


POPULAR SCIENTIFIC LECTURES.— 


A Gentleman who has had much experience in the above in Colleges and 
Schools, has a few hours disengaged. 


Prospectuses, &c.,on application. “ Lector,” care of Messrs, Tucker and Co, 
35, Walbrook, E.C. 
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PUBLICATIONS 


OF THE 


AGRICULTURAL & HORTICULTURAL 
ASSOCIATION (Limited). 


1.—-The Mineral Constituents removed from an  ~ as Soil by an Average 

Crop of Wheat, Oats, Barley, Turnips, &c. ; the Proportionate Re- 

fertilising Erfects of Guano, Super- hates, Te. Salts, Farmyard 
anure, &c 


1I.—The Proportionate Fattening and Flesh-forming Qualities of nearly all 
the Feeding Substances in general use by Farmers ; also the Manurial 
Value of the residue from each article. 


Opinions of the Press. 


“Tt is clearly a very useful indicator of the values of the foods for cattle.” 
—Atheneum. 


aa chart cannot fail. to be very useful tothe keepers of horses and meat 

as OS it will be an ‘eye-opener’ to many who will perceive how it is 

hey ave been so often disappointed after giving large prices for fancy foods,” 
—Sporting Times. 


“A very useful table. The system is a capital one, and we recom- 


mend our agricultural friends to invest 3 illing, and procure one ae A ee 


tables = ed by the ‘ Agricultural and 
and 


Price One Shilling each, Post Free. 
THE AGRICULTURAL ECONOMIST. 


A Monthly pouul, containing Reports and Prices Cursent of the Asso- 
ciation, and devoted to the advocacy and encouragement of Co-opera- 
tion in Agriculture and in general Trading. 


Price 6d. per month, or ss. per annum, Post Free. 


Vols. I. and IT. of the “ Agricultural Senin for 1870 and 1871, half- 
Price 78. 6d. each 
PREPARING FOR 


A Third to the “‘ Agricultural Economist,” illustrating 
relative values of all Manures in common use, 


Address, 35, King Street, Westminster, S.W. 


RUPTURES,—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 
is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the uisite 
resisting power is supplied by the MOG-MAIN P. and 
PATENT LEVER, fitting with so much ease and Count 
that it cannot be detected, and may pe —— during sleep. A 
descriptive circular ma’ y be had, and th a 

fail to fit) forwarded wr post, on the pend ment of the body, body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly. 


” ” Post-free. 
»  Umbi ilies! Ses, 425. 525. 6d, } 


a a They are light in texture, and inexpensi’ 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


HOLLOWAY’S OINTMENT and PILLS.— 


Whenever the weather is variable and the tem constantly chang- 
ing, the weak and delicate need be very 
of disordered action or ill-health. The ptive will 
find in these noble remedies the means of castin, on — "bad humours 
which originate and prolong their a ¢ Ointment should be 
well rubbed twice a day over the skin as near as possible to the part 
affected. It will penetrate and act most wholesomely and —— 
on the diseased structure. It manifests a wonderful power in removing 


all taints from the blood, and in curing a maltiude: of chronic 
ost irremediable. 


ailments, which seemed to 


to first symptom | 


ZOOLOGICAL SOCIETY’S LATEST 


PUBLICATIONS. 
PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE 
SOCIETY for 1871, cloth, containing the papers read at the Scientific 


oe With 76 Plates, mostly coloured, 475. 8] with Plates uncoloured, 

THE Vol. VII. Part 8. Concluding 

Vol. VIII., Part 1., price 14s., contains = 


Professor W. H. Frower, F.R.S. ‘On Risso’s Dolphin (Gramus gri- 
sens).” Two Plates. 


INDEX TO THE PROCEEDINGS OF THE ZOOLOGICAL 
= _ 1830 to 1847, and from 1848 to 1860. In Two Volumes ; 
price 6s. eac 


A New Edition of the List of Vertebrated Animals Living in the Gardens 
of the Zoological Society of London will be published shortly. 


To be obtained at the Society’s Office, 11, Hanover Square, W. ; at Messrs, 
Longmans’, Paternoster Row, E.C. ; or through any kseller. 


*,* The Subscription Price of the pe my Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £x 1s. per annum, provided such Subscriptions be paid in advance 
before the 2gth of April in each year. 


N.B.—The Publications are delivered Gratis at any address within the 
Metropolitan Districts. 


MACMILLAN’S MAGAZINE, 
No. 151. FOR MAY. 
Price 1s. 
CONTENTS OF THE NUMBER. 
1.—“ Christina North.” Chapters XVIII.—XXI. 


a,—** The Ad of Science in M Lieut. 
in Military Organisation.” By Colonel 


3.‘ Canning and Frere in 1825.” By A. G. Stapleton. 
4.— The Loreley :” after Heine. 
s.—‘‘ Thoughts upon Government.” Chapters I. and II. 


6.—"' The Si Adventures ofa 
of ‘‘A Daughter of Heth,” &c. Chatters 


7.-—“ Audi Aliam Partem.” By I Todhunter. 
8.—“‘ Belgian Questions.” By J. H. Fyfe. 
9.—"‘ The Dilke Debate.” By E. H. Knatchbull-Hugessen, MP. 
10." Frederick Denison Maurice : In Memoriam.” By Charles Kingsley 
Volumes I. to XXV. handsomely beund in cloth, price 7s. 6¢. each, 
now ready. 
MACMILLAN & CO., LONDON. 
Sold by all Booksellers, Newsagents, and at all Railway Stations. 


New and Cheaper Editien, in 1 Vol. crown 8vo, tos. 6d. 
AT LAST: A Christmas in the West 
INDIES By CHARLES KINGSLEY. With gt Illustrations. 


Black, Author 


ome on a better tour. .... and charm of ‘ 
* are its animated and pietorial 7. ea natural objects and sce: 

On these we have preferred to dwell, and on this score we Sy orgy it to 

and young, for it is a boy’s book as well as a man’s book.” — Times. 

“ Better than a novel, even when it comes from such a masterly hand as 
Mr. Kingsley’s, is this fresh and vi us description of life, the life of nature 

ppreciative ty, and seeming] 
easy, so dificult of attainment, of giving to others clear 
what he sees.” —Sfectator. 


MACMILLAN & CO., LONDON. 


FREE BY POST. 
THE NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULAR, No. 3: con- 
taining Agriculture and Horticulture, Anatomy and Medicine, Astronomy and Meteor- 
ology, Botany, Conchology, General Natural History, Geography and Books of Travel, 


Geology, Ornithology. 


WM. WESLEY, 28, Essex Street, Strand, London. 
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In crown 8vo, with numerous Illustrations and Coloured Map, price 10s, 6d. 


VESUVIUS. 


By PROFESSOR PHILLIPS, F.R.S. 


_ CONTENTS :—Vesuvius at Rest—Vesuvitis in Action—Destruction of Pompei and Herculaneum—Vesuvius in Eruption— 
Vesuvius in the 19th Century—Characteristic Phenomena of the Beginning, Progress, and End of Eruptions—Periods of Rest and 
Activity—Volcanic Energy— Lava and Ashes, &c. 


‘* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, 
and to explain the phenomena of the burning mountain according to the laws of a rigid induction, His plan has been successfully 
— mae has resulted in a work of high value, both to the student and to the tourist on the shores of the Bay of Naples,” — 

‘all Gazette. 


Oxford: Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the University. 


WORKS ON BOTANY. 


In . rown 8vo. cloth, price ios. 6d. 


STUDENT'S FLORA OF THE BRITISH ISLANDS. 


By J. D. HOOKER, C.B. F.R.S., &c. 
DIRECTOR OF THE ROYAL GARDENS, KEW. 


Tue object of this work is to supply Students and Field Botanists with a fuller account of the Plants 
of the British Islands than the manuals hitherto in use aim at giving. 


THE PALL MALL GAZETTE says :—‘‘ It is certainly the fullest and most accurate manual of the kind that has yet appeared. 
Dr. Hooker has shown his characteristic industry and ability in the care and skill which he has thrown into the characters of the 
plants. These are to a great extent original, and are really admirable for their combination of clearness, brevity, and completeness. 
All botanists will recognize the many merits of this really important little manual.” 
THE ATHENZUM observes :—‘* We have in a small compass probably the most accurate descriptive Flora of our Islands that 
has yet been published.” 
THE GARDENER’S CHRONICLE remarks :—‘‘ Students will hail the advent of this volume, and appreciate its value. The 
rofessed naturalist will rejoice that so excellent a summary of the views of the modern school of botanists has been published. 
he book is compiled with great skill and judgment, and cannot fail to perfectly fulfil the purpose for which it is intended,” 


Twelfth Thousand, 18mo. cloth, price 4s. 6d. 


LESSONS IN ELEMENTARY BOTANY. 


The part on Systematic Botany, based upon material left in manuscript by the late Professor Henslow. 


By DAVID OLIVER, F.R.S. F.L.S., 
KEEPER OF THE HERBARIUM AND LIBRARY OF THE ROYAL GARDENS, KEW, AND PROFESSOR OF BOTANY IN 
UNIVERSITY COLLEGE, LONDON. 
With numerous Illustrations, Index, and Glossary. 

THE PopuLAR SCIENCE REVIEW remarks :—‘‘ The manner is most fascinating, and if it does not succeed in making this division 
science of interesting to every one, we do not think anything can. Nearly two hundred well-executed woodcuts are scattered through 
the text, and a valuable and copious index completes a volume which we cannot praise too highly, and which we trust all our botanical 
readers, young and old, will possess themselves of.” 

THe NaTuRAL History REVIEW says :—‘ We know of no work so well suited to direct the botanical pupil’s efforts as that 
of Professor Oliver’s, who, with views so practical, and with great knowledge too, can write so accurately and dearly.” 


BY THE SAME AUTHOR. 


FIRST BOOK OF INDIAN BOTANY. 


With numerous Illustrations. Extra fcap. 8vo. price 6s. 6d. 
THE ATHENAUM says :—“‘In nothing is Prof. Oliver’s book more satisfactory than the success with which, within so small 
a compass, it illustrates the vast and varied botany of India, Such a work has long been wanted by amateurs and college professors, 
and students in India.” 


MACMILLAN & London. 
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Just published, 8vo, ros. 6¢.1 
PHYSICAL FACTS AND SCRIPTURAL 


RECORD; or Eighteen Propositions for G ologists. By W. R, GAL- 
LOWAY, M.A., Vicar of St. Mark's, Regeat’s Park, and Chaplain to 
The Right Hon. Lord Viscount Hawarden. 


RIVINGTONS’, Water!oo Place, London, Oxford. and Cambridge. 


‘This Day is] Published, 38. 6d. 
THE GEOMETRY OF CONICS. 
Part I. 


By C. TAYLOR, M.A., 
Fellow of St. John’s College, Cambridge. 


Cambridge : DEIGHTON, BELL, & Co. London: BELL & DALDY. 


On Saturday, May 11, in 1 Volume 8vo, with Woodcuts, price 7s. 6d, 


A MANUAL OF CHEMICAL PHYSI- 


OLOGY, including its Points of Contact with Pathology. By J. L. W. 
THUDICHUM, MD. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


PRINTING BY ELECTRICITY. 


An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 


It may be seen in operation at the patentees, Waterlow & Sons, 66, London 
Wail, E.C. 


A prospectus and specimens of its production forwarded post free. 


MOTTERSHEAD & CO, 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


NEW GAS APPARATUS. 


HOT-BLAST BLOWPIPE, tos. 6d. 

CENTRE BLAST BUNSEN, combining a jin. Bunsen, and a 
blowpipe powerful enough to fuse fine platinum wire, 7s. 6¢. 

TABLE FURNACE, for operations below a white heat (without 
blast). This arrangement is as simple and easy to use as a common 
burner, and the crucibles can always be seen. Price for crucibles only, 
jos. Crucibles and ladles, 4os. 


The above obtained the highest award of the Royal Cornwall Poly- 
technic Society, 1871. Drawings, &c., one stamp. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


CHALK FOSSILS. 
THOS. D. RUSSELL has FOR SALE 


a Choice Collection of Sponges, Bryozoa, Echinidz, Conchifera, Bra- 
chiopoda, Fishes, Crustacea, &c , from the Upper and Lower Chalk. 


Series of 20 species, 25s. ; 30 species, 40s. Elementary Sets from ros. 


More Complete Collections, including select and beautiful examples of 
Cidaris, Cyphosoma, Goniaster, &c., from £5 to £20. 


Catalogue of Collections in British Geology, Conchology, Microscopy &c.» 
post free xa application to THOS. D. KUSSELL, 37, Arundel Street. 
London, W. 


Nov: ready, in crown 8vo, cloth, price 12s. 6d., a New Edition, Revised ard 
nlarged, of 


JUKES’S. MANUAL OF GEOLOGY. 
Feited by ARCHIBALD GEIKIE, F.R.S., Professor of Geology in 
= Suirenity of Edinburgh, and Director of the Geological Survey of 
ocotland, 


Edinburgh: ADAM & CHARLES BLACK. London: LONGMANS& Co. 


BALFOUR’S BOTANIGAL WORKS. 


CLASS-BOOK OF r BOTANY. A New 


Edition (Third), with 1800 Illustrations, 8vo, price 21s. 


TI. 
INTRODUCTION TO PALEONTOLO- 
GICAL BOTANY. 8vo. (Nearly ready. 


II. 
MANUAL OF BOTANY. In Crown 8vo, 


Pp. 700, with 820 Illustrations, price 12s. 


IV. 
OUTLINES OF BOTANY. In fcap. 8vo, 


with nearly 600 Woodcuts, price ss. 


v. 
ELEMENTS OF BOTANY. In fcap. 8vo, 


with 427 Wood Engravings, price 3+. 6d. 


THE BOTANISTS COMPANION. In 


crown 8v0, price 2s. 6d. 


VII. 
FLORA OF EDINBURGH. With Map, 


fcap. 8vo, price 3s.6¢. By J HUTTON BALFOUR, M.D., Professor 
of Botany in the{University of Edinburgh. 


Edinburgh: ADAM & CHARLES BLACK. London: LONGMANS. 


Stevenson on Canal and River Engineering. 
Just published, in royal 8vo, cloth, price 1s5s., 
THE PRINCIPLES AND PRACTICE OF 


CANAL AND RIVER ENGINEERING. 
By DAVID STEVENSON, Member of the Institution of Civil Engi- 
neers. Second Edition, illustrated with Plans of the Suez Canal, Amster- 
dam Canal, Caledonian Canal, &c., besides numerous Woodcuts. 


~ Edinburgh: A. & C. BLACK. London: LONGMANS. 


Now published, price ss., with Engravings. 
INTRODUCTION 


TO THE 


STUDY OF BIOLOGY. 
By H. ALLEYNE NICHOLSON, M.D., D.Sc., F.R.S.E., &c., 
Professor of Natural History and Botany in University College, Toronto. 


“ Admirably written and fairly illustrated, and which brings within the 
compass of 160 pages the record of investigations and discoveries scattered 


over as many volumes. Seldom indeed do we find such subjects treated in a 
yo ani so popular and yet so mi ly in scientific detail.”— 
‘ By the same Author. 
A MANUAL OF ZOOLOGY FOR 
STUDENTS. Second Edition, 243 Engravings, 12s. 6d. 
TEXT-BOOK OF ZOOLOGY FOR 


SCHOOLS. 153 Engravings, 6s. 

INTRODUCTORY TEXT-BOOK OF 
ZOOLOGY. 127 Engravings, 3s. 6d. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


the rst of every Month. 


On 
THE JOURNAL of BOTANY, British 

and FOREIGN. Edited by Henry Trimen, M.B., F.L.S., British 

useum, assisted by J. G. er, F.L.S., Royal Herbarium, Kew. 

This, the only British —— entirely devoted to botanical science, 
contains Original Articles and Short Notes by English and _forei; 
botanists, Extracts and Abstracts of Papers published in other journals, 
notices of New Books, Proceedings of Societies, and all the Botanical 
news of the month. It is illustrated by occasional plates and woodcuts. 

Annual Subscription, paid in advance, Twelve Shillings, post free in 
the United Kingdom ; single numbers, 15. e first volume of 
the New Series commenced in January, ~~ blished by Tayi.or and 
Ce., 10, Little Queen Street, Lincoln’s Inn Fields. 


Printed by R. Cray, Sons, & Tavtor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmutnan & Co., 
at the Office, 38, Bleecker Street, New York.—THurspay, May g, 1872. : 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WorRDSWORTH 


No. 133, VOL. 6] 


THURSDAY, MAY 16, 1872 


Registered as a Newspaper at the General Post Office) 


{All Rights are Reserved 


ROYAL INSTITUTION OF...GREAT 
BRITAIN, Albemarle Strcet, Piccadilly, W.—May 16, 1872. 


Professor Henry E, Roscor, F.R.S., will on Saturday next, May 18, at 
3 o'clock, Commence a COURSE of FOUR LECTURES “On the Chemi- 
cal Action of Light,” to be continued on Saturdays till June 8. 


Subscription to this Course, Half-a-Guinea. 


LINNEAN SOCIETY, Burlington House, 


Piccadilly, 13th May, 1872. 


The ANNIVERSARY MEETING of this Society will be held here on 
Friday, the 24th of this Month, at Three o’clock precisely, for the Election 
ofa Counct. and Orricers for the ensuing Year. 


FREDERICK CURREY, Secretary. 


ANTHROPOLOGICAL INSTITUTE of 
= BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
quare. 


Monday, the 2oth inst., at8 p.m. Papers to be Read— 


1. “Ona New Instrument for Measuring the Proportions of the Human 
Body.” By Joseph Bonomi, Esq. 


2. “On Moral Irresponsibility resulting from Insanity.” By George Harris, 


Esq., V.P. 
J. FRED. COLLINGWOOD, Secretary. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREETZ, 
LONDON, W. 
Directep By ARTHUR VACHER. 
ROYAL COUNCIL of EDUCATION.— 
The Labosaety and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 


Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.— 1 to Prof, 


E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. 


PHOTOGRAPHY. 


TO BE SOLD, the Buildings, Plant, cn, and Effects of Citas. 
Breese & Co, the well known Stereoscopi¢ Transparency Photographers, 
of Kelvin Grove, Sydenham, S. E. 


For Terms and Particulars, apply at the above address, 


MICROSCOPIC OBJECTS (Mounted), Post 
FREE SEVEN STAMPS Each Slide. 
Section of ¥uncus communis, showing Stellate cel’s, 
Scales on leg cf Hoplia farmosa. 
Pure Tin. 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM | 
necessary for a month’s use in any ordinary water-closet, and by an | 
ingenious arrangement a definite quantity of the disinfectant passes into | 
the pan when the plug is pulled, and the liquid left in the pan instantly 


| absorbs all foul emanations. 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


Martin Burcess, 3, Mount Pleasant Terrace, Upper Lewisham Road, 
E. List Gratis on application. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE 
SOCIETY for 1871, cloth, containing the papers read at the Scientific 
With 76 Plates, mostly coloured, 475.6d.; with Plates uncoloured, 
145. 6d, 


TRANSACTIONS OF THE SOCIETY, Vol. VII. Part 8. Concluding 
the Volume. Price 30s., contains :— 


Dr. James Muriz. “‘ Researches upon the Anatomy of the Pinnipedia.” 
= If. ‘* Descriptive Anatomy of the Sea Lion (O/aria jubata).” Seven 
ates. 


Vol. VIII., Part 1., price 14*., contains 


Professor W. H. Fiower, F.R.S. ‘‘On Risso’s Do!phin (Grampus gri- 
sens).” Two Plates. 


INDEX TO THE PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY from 1830 to 1847, and from 1848 to 1860. In Two Volumes ; 
price 6s. each, 


A New Edition of the List of Vertebrated Animals Living in the Gardens 
of the Zoological Society of London will be published shortly. 


To be obtained at the Society’s Office, 11, Hanover Square, W. ; at Messfs: 
Longmans’, Paternoster Row, E.C. ; or through any Bookseller. 


*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £1 1s per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


N.B.—The Publications are delivered Gratis at any address within the 
Metropolitan Districts. 


THE REV. L. HENSLEY, Vicar of 


Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, 
Cambridge, receives several Pupils to prepare for the Universities, or tor 
other Examinations, and has now a Vacancy. 
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MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, Sc. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value a free to any Railway Station in 
ngland. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
t, Market Place, and St. Mary’s Gate, Manchester. 


Nearly ready. Fifth Edition. 
A PLEA FOR REFLECTORS.—Being a 


Description of the New Astronomical Telescopes with Silvered Glass 
Specula, and instructions for adjusting and using them, and Silverin 

Glass Specula; with full-page Chromo-Lithograph of Jupiter, an 

numerous Illustrations, additional matter, and a simple method of ad- 
justing an Equatorial. By JOHN BROWNING, F.R.a.S., M.R.L, 
&c.,&c. Price rs. 


Also, Nearly ready, 


AN ILLUSTRATED DESCRIPTIVE 
CATALOGUE of SPECTROSCOPES and SPECTRUM APPARA- 
TUS, with Chromo-Lithographic Chart of Spectra, and Appendices, 
How to use a Spectroscope, a Micro-Spectroscope, a Tele-Spectroscope, 
and Screen Spectrum Apparatus. Price 1s. 6a. post Free. 

JOHN BROWNING, Optical and Physical Instrument Maker to the 

Royal Observatory, &c., &c., 63, Strand, W.C. ; and 111, Minories, E. 

Prize Medal, 1862. Established 100 years. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing, 
Legal, and Parliamentary matters. 


Review of THE MALT AND Hop Trapgs ; AND WINE AND Spirit TRADES’ 
REcorp. 


The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 


“‘The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s 6¢. per annum, post free; Single Copies, rs, each. 
gistered for Transmission Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


3 ‘*A most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.”—Court Circular. ® 
** As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 
the public.”—ZLondon Mirror. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOG-MAIN PAD and 
PATENT LEVER, tting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 
fail to a be ey by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6d., and 31s. 6d. 
» Double ,, 31s 6d., 428., and 52s. 6d. 
» Umbilical 42s. and 52s. 64, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
over an ordinary st g- Price, 4s. 6d., 75. 6d., and 16s. 
Postage 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


MR. LEIFCHILD’S NEW WORK. 
Just published, crown 8vo, price gs. cloth. 


THE HIGHER MINISTRY OF NATURE, 
viewed in the Light of Modern Science, and as an Aid to Advanced 
Christian Philosophy. By JOHN R. LEIFCHILD, A.M., Author of 
= Coal-Fields and our Coal-Pits,” “Cornwall; its Minesand Miners,” 


ConTENTs :— 


The Fleeting and the Enduring.—The Two Ministries of Nature.—Igno- 
rance ; Definitions, Distinctions, Responsibility.—Theologies and Natural 
Science.—The Great Problem, and Our Means of Solving It.—The Argument 
from Design ; its General Scope, Validity, and Limitations.—The Infinite.— 
The Absolute Being.—The Infinite and the Personal God.—Pantheism and 
Spinozism.—Spinoza and Leibnitz: The Significance of the Individual.— 
Theories and Ideas of Species.--The Seeetbesis of Mr. Darwin.—Method 
of Divine Operations.—Creation, or Creation by Law.—Mental and Moral 
Evolution.—Indestructibility of Matter and Force.—The Conservation and 
Correlation of Forces.—The Present Materialism.—Immaterialism of I:eal- 
sm—Life, Protoplasm, and Vital Force.—The Ascent of Man.—Death.— 
Immortality of the Human Soul.—The Continuity of our Knowledge of God 
in Nature.—Ultimate Realities. —Conception of God.— Evil and Goodness,— 
The World of Spirits. 


** Mr. Leifchild is well known from his contributions to the practical depart- 
ments of Physical Geography. He writes with great vigour and charm of 
style, and has acquired, by long communion with Nature, the right to speak 
of its higher ministry and of the ‘authentic tidings’ which it brings from the 
mind, and heart, and will of God.”—British Quarterly Review. 


‘* This is an able and interesting book, and one which for its purpose and 
scope we are glad to have an opportunity of recommending.” —G/ode. 


“Mr. Leifchild’s book is composed with the very laudable end of recon- 
ciling theology and Natural Science ; it is written with much earnestness and 
perfect temper, and gives evidence of careful and generally intelligent study 
of a great variety of authors and subjects.” —A ¢henaum. 


London: HODDER & STOUGHTON, 27, Paternoster Row. 


NEW WORK ON ELEMENTARY BOTANY. 
BOTANY FOR BEGINNERS; an Intro- 


duction to the Study of Plants. By MAXWELL T. MASTERS, MD., 
F.R.S., late Lecturer on Botany at St. George’s Hospital. With about 
200 Illustrations, small square 8vo, price 3s. 6d. 


London: BRADBURY, EVANS, & CO., 10, Bouverie Street, E.C. 


PRINTING BY ELECTRICITY. 
An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 
wires seen in operation at the patentees, Waterlow & Sons, 66, London 
all, E.C, 


A prospectus and specimens of its production forwarded post free. 


New and Cheaper Edition, in 1 Vol. crown 8vo, tos. 6d. 


AT LAST: A Christmas in the West 
=: INDIES By CHARLES KINGSLEY. With Numerous Illustrations. 


“ For seventeen easily written and easily read chapters, he discourses upon 
forests, flowers, fish, birds, creoles, coolies, and what not, in that ready and 
—_ style, compounded of the flowing language, and flowing feelings, with 
which his works have made us familiar. A better tourist could not possibly 
have gone on a better tour...... The strong point and charm of ‘At 
Last ’ are its animated and pictorial descriptions of natural objects and scenery. 
On these we have preferred to dwell, and on this score we commend it to old 
and young, for it is a boy’s book as well as a man’s book.” — Times. 


“ Better than a novel, even when it comes from such a masterly hand as 
Mr. Kingsley’s, is this fresh and vigorous description of life, the life of nature 
and of men seen under singularly favourable conditions by an observer who 
has eyes keenly :.ppreciative of beauty, and that happy art, seemingly so 
easy, really so difficult of attainment, of giving to others clearly intelligible 
pictures of what he sees.” —Sfectator. 


MACMILLAN & CO., LONDON. 


HOLLOWAY’S OINTMENT and PILLS.— 


Rheumatic ar d Nervous Pains.—The chilly mornings and evenings will 
— these tortures in constitutions susceptible to these salutes. 

othing afford.: so much relief as Holloway’s Ointment well rubbed upon 
the skin after repeat-d fomentations. Th ds of testi ial 


witness to the wonderful comfort obtained from this safe and simple 
treatment which all can adopt. Holloway’s Ointment, assisted by the 
judicious use of his Pills, is especially serviceable in assuaging the suffer- 
ings from cramps and other muscular pains. The united efforts of these 
incomparable remedies not only release the sufferer from intolerable tor- 
ments, but expel for the time 
gout and rheumatism. 
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In crown 8vo, with numerous Illustrations and Coloured Map, price 10s, 6d. 


VESUVIUS. 


By PROFESSOR PHILLIPS, F.R.S. 


CONTENTS :—Vesuvius at Rest—Vesuvius in Action—Destruction of Pompei and Herculaneum—Vesuvius in Eruption— 
Vesuvius in the 19th Century—Characteristic Phenomena of the Beginning, Progress, and End of Eruptions—Periods of Rest and 
Activity—Volcanic Energy— Lava and Ashes, &c. 


‘¢ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, 
and to explain the phenomena of the burning mountain according to the laws of a rigid induction, His plan has been successfully 
carried out, and has resulted in a work of high value, both to the student and to the tourist on the shores of the Bay of Naples.” — 
Pall Mail Gazette. 


Oxford: Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the University. 


In crown 8vo. cloth, price tos. 6d. 


STUDENT'S FLORA OF THE BRITISH ISLANDS. 


By J. D. HOOKER, C.B. F.R.S., &c. 


DIRECTOR OF THE ROYAL GARDENS, KEW. 


Tue object of this work is to supply Students and Field Botanists with a fuller account of the Plants 
of the British Islands than the manuals hitherto in use aim at giving. 


THE PALL MALL GAZETTE says :—‘‘It is certainly the fullest and most accurate manual of the kind that has yet appeared. if 
Dr. Hooker has shown his characteristic industry and ability in the care and skill which he has thrown into the characters of the ig 
plants. These are to a great extent original, and are really admirable for their combination of clearness, brevity, and completeness. 
All botanists will recognize the many merits of this really important little manual.” 

THE ATHENUM observes :—‘* We have in a small compass probably the most accurate descriptive Flora of our Islands that 
has yet been published.” 

THE GARDENER’S CHRONICLE remarks :—‘‘ Students will hail the advent of this volume, and appreciate its value. The i 
professed naturalist will rejoice that so excellent a summary of the views of the modern school of botanists has been published. p 
The book is compiled with great skill and judgment, and cannot fail to perfectly fulfil the purpose for which it is intended.” 1 


Twelfth Thousand, 18mo. cloth, price 4s. 6d. 


LESSONS IN ELEMENTARY BOTANY. 


The part on Systematic Botany, based upon material left in manuscript by the late Professor Henslow, 


By DANIEL OLIVER, F.R.S. F.L.S., 


KEEPER OF THE HERBARIUM AND LIBRARY OF THE ROYAL GARDENS, KEW, AND PROFESSOR OF BOTANY IN 
UNIVERSIT:x COLLEGE, LONDON. 
With numerous Illustrations, Index, and Glossary. 


THE PopuLAR SCIENCE REVIEW remarks :—‘‘ The manner is most fascinating, and if it does not succeed in making this division 
science of interesting to every one, we do not think anything can. Nearly two hundred well-executed woodcuts are scatteted through 
the text, and a valuable and copious index completes a volume which we cannot praise too highly, and which we trust all our botanical 
readers, young and old, will possess themselves of.” : 

THE NATURAL History REVIEW says :—‘‘ We know of no woik so well suited to direct the botanical pupil’s efforts as that 
of Professor Oliver’s, who, with views so practical, and with great knowledge too, can write so accurately and clearly,” 


BY THE SAME AUTHOR. 


FIRST BOOK OF INDIAN BOTANY. 


With numerous Illustrations. Extra fcap, 8vo. price 6s. 6d. 


THE ATHEN£UM says :—‘‘In nothing is Prof. Oliver’s book more satisfactory than the sticcess with which, within so small 
a compass, it illustrates the vast and varied botany of India, Such a work has long been wanted by amateurs and college professors, 


and students in India,” 
MACMILLAN & CO.,, London. 
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Just published, One Vol. 8vo, cloth, 10s. 6¢., 


IN THE PAST, 


MAN, 


PRESENT, 


AND FUTURE. 


A Popular Account cf the Results of Recent Scientific Research as regards the 


ORIGIN, 


POSITION, AND PROSPECTS OF THE HUMAN RACE. 


From the Cerman of Dr. L. Bucuwer, Authcr of *‘ Force and Matter,” “ Physiological Pictures,” “Six Lectures on Darwin,” &c. 


By W. S. DALLAS, F.L.S. 


CONTENTS. 


INTRODUCTION. 
WHENCE DO WE COME 1—The wilted ard Original State of the Human Race, and its development from a barbarous beginnin; 
ARE position of Man in Nature, his developmeztal history and production from the egg cell. Genealogy of the 


Human 


WH = ARE “WE GOING ?—Future of Man and of the Human Race.—Government.—Nationalities.—Society.—Capital.—Labour and Labourers.— 


Fam 
APPENDIX, 


mily.—Education.—Woman —Marriage.—Morals — Religion.—Philosophy. 
—Sciemific Evidence, contain'ng Notes, Explanations, and ‘Additions of of the Text. 


ASHER & CO., 13, Bedford Street, Covent Garden, 


NEW WORK BY DR. ANGUS SMITH. 
In One Volume, 8vo, with 8 Illustrations, price 245., 
AIR AND RAIN; the Beginnings of a 


“Chemical Climatology.” Ry R. ANGUS SMITH, Ph.D, F.R.S., 
F.C.S (General) Inspector of Alkali Works for the Government. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


On Saturday next, in One Volume, post 8vo, 


ESSE AND POSSE; a Comparison of Di- 
vine Eternal Laws and Powers, as omni indicated in Faet, Faith, ard 
Record. By HENRY THOMAS BRAITHWAITE, M.A. Cantab. 
and of the Hon. Soc. of the Inner Temple. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


DR. BREE ON DARWINISM. 
On Saturday, the 18th instant, in One Volume, 8vo, with Plates, 
AN EXPOSITION OF FALLACIES IN 


THE HYPOTHESIS OF MR. DARWIN. B C. R. BREE, M.D., 
} ng S., Author of “ Birds of Europe not Observed in the British Isles,” 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


MR. PROCTOR’S ASTRONOMICAL WORKS. 
In 8vo, with ro Plates and 24 Woodcuts, price 12s. cloth, 


ESSAYS ON ASTRONOMY: a Series of 
Papers on Planets and Meteors, the Sun and sun-surrounding Space, 
Stars and Star Cloudlets ; and a Dissertation en the approaching Transit 
of Venus: preceded by a Sketch of the Life and Work of Si _ 
Herschel. By RICHARD A. PROCTOR, B.A., Hon. Sec. R.A 


By the same Author, Second Edition, now ready, 
THE SUN. With 10 Plates and 106 Woodcuts, price 148. 
OTHER WORLDS THAN OURS, tos. 6d. 

SATURN AND ITS SYSTEM, ras. 

LIGHT SCIENCE FOR LEISURE HOURS, 7s. 62. 
NEW STAR ATLAS, crown 8vo, 5s. 

THE ORBS AROUND US. .. . . [Ina few days. 


Now ready, in crown 8vo, cloth, price 12s. 6d., a New Edition, Revised and 
Enlarged, of 


JUKES’S MANUAL OF GEOLOGY. 
Edited by ARCHIBALD GEIKIE, F.R.S., Professor of Geology in 

o ane of Edinburgh, and Director of the Geological Survey of 
cotlan 


Edinburgh: ADAM & CHARLES BLACK. London: LONGMANS& Co. 


BALFOUR’S BOTANICAL WORKS. 


I. 
CLASS-BOOK OF BOTANY. A New 


Edition (Third), with 1800 Illustrations, 8vo, price 21s. 


Il. 
INTRODUCTION TO PALEONTOLO- 


GICAL BOTANY. 8vo. (Nearly ready. 
Ill. 
MANUAL OF BOTANY. In Crown 8vo, 


_ Pp. 700, with 820 Illustrations, price 12s. 6d, 


OUTLINES OF BOTANY. In fcap. 8vo, 


with nearly 6co Woodcuts, price 5s. 


v. 
ELEMENTS OF BOTANY. 


In fcap. 8vo, 
with 427 Wood Engravings, price 3s. 6d. 


vI. 
THE BOTANIST’S COMPANION. In 
crown 8vo, price 2s. 6d. 
VIL. 
FLORA OF EDINBURGH. With Map, 
fcap. 8vo, price 3s.6¢. By J. HUTTON BALFOUR, M.D., Professor 
of Botany in the of Edinburgh. 


Edinburgh: ADAM & CHARLES BLACK. London: LONGMANS. 


NEW WORK BY PROFESSOR BALFOUR. 
Just published, in demy 8vo, cloth, price 7s. 6d., 
INTRODUCTION TO THE STUDY OF 


PALEONTOLOGICAL BOTANY. By J. HUTTON BALFOUR, 
M.D., Professor of Medicire and Botany in the University of Edinburgh. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted So'ely to Horticulture in all its 
branches. Price 4a. 


THE GARDEN s conducted by Witt1am Rosinson, F.L.S., Author of | 
** Hardy Flowers,” *‘ Alpine Flowers for English Gardens,” “ The Parks, | 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- | 


partment of Gardening are contributors to its pages. Special pains are taken | 
to make THE GARDEN intelligible and useful in all its parts to every lover | 


of a garden. 
Publishing Office, 37, Southamptor Street, Covent Gerden, W.C. 


Illustrated with 4 Plates and upwards of 100 Woodcuts. 
Edinburgh: A. & C. BLACK. London: LONGMANS. 


Stevenson on Canal and River Engineering. 
Just published, in royal 8vo, cloth, price 155., 
THE PRINCIPLES AND PRACTICE OF 
CANAL AND RIVER ENGINEERING. 
By DAVID STEVENSON, Member of the Institution of Civil Engi- 


neers. Second Edition, illustrated with Plans of the Suez Canal, Amster- 
dam Canal, Caledonian Canal, &c., besides numerous Woodcuts. 


Edinburgh: A. & C. BLACK. London: LONGMANS. 


| 
| 
} 


Printed by R. Cray, Gone, Shon BM, in the City of London, and published Macmittan & Co. 
at the Office, 38, Bleecker Street, N 187 


ew York.—Tnurspay, May 16, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 134, VOL. 6] 


THURSDAY, MAY 23, 1872 


Registered as a Newspaper at the General Post Office] 


{All Rights are Reserved 


UNIVERSITY COLLEGE, LONDON. 


HYGIENE AND PUBLIC HEALTH. 

PROFESSOR CORFIELD will begin a Course of Twelve Lectures on 
this subject on Tuesday, May 28th, at 12 o'clock. The subsequent Lectures 
will be delivered on Fridays and Tuesdays atthe same hour. Fee £1 15. od. 

The object of this Course is the Study of the Causes of Diseases, and of 
the Methods for their Prevention. 

In addition to the ordipary Prize Medal, Prizes to the value of £ 10 will be 


given in this Class. 
JOHN ROBSON, B.A., Secretary to the Counctl. 
PROPOSED MEMORIAL 


FOUNDER OF THE REDE LECTURE. 


SIR ROBERT REDE, Lord Chief Justice of the Common Pleas in the 
Reign of Henry VII., and. an Executor to the will of that King, died at his 
Manor House of Bore Place, in the Parish of Chiddingstone, Kent, and was 
buried urder one of the Chancels of the Church, together with his "only son, 
Sir Edmund Rede, a Justice of the King’s Bench, and his son-in-law, Sir 
Thomas W illoughby, also Lord Chief Justice of the Common Pleas in the 
Reign of Henry VIII. 

As there is no Memorial, or inscription of any kind, over the grave of this 
Benefactor, it is proposed to do for him what Cicero did for the unhonoured 
grave of Archimedes ; and to mark his place of burial by filling the window 
Ta. it with stained glass, the estimated cost of which will be upwards of 

60. 


Towards this, the sum of £80 has been already promised, and a partial 
commencement made by filling a portion of the window ; and it is earnestly 
hoped that members of the Univ ersity, and others interested in the promotion 
of science, will contribute towards the completion of the Memorial of one 
who, in his day, was a far-seeing friend to knowledge. 

The Rev. Professor Selwyn, D.D., has kindly consented to receive Sub- 
scriptions at Messrs. Mortlock’s Bank, Cambridge, ‘‘ Rede Memorial Fund ;” 
and Norman Lockyer, Esq-, F.R.S., in London, at 6, Old Palace Yard, 
Westminster. 


The following subscriptions have been received :— 


4 s. d.| 4 s. 

‘The Duke of Devonshire... 1 1 ©} Sir John Lubbock, Bart., 
‘The Earl of Powis.. 5 00 © 
‘The Rv the Vice- Chancellor rt 1 Lord Lindsay 

A. Beresford Hope, W. _Spottisw code, "Esq., 
The Provost of King’s | W. DeLa Rue, Es 
lege... t o|G. D. Hemming, E 
The Master of Jesus Col le ‘ge Oswald Smith, Esq. 
The Masrerof ire College 1 Earlof Strathmore .. 
The Public Librarian.. t o o;| Rev. Morgan Payler... 220 
Professor Selwyn t x o/H. D.Streatfeild, Esq. 5 00 
Professor Sedgwick t Captain E. Streat ‘eild 5 
Rev. J. 1 Sir Astley Cooper, Bar sts 
Rev. H. Latham.. t 1 o| Twysden Leman, Esq. 220 
Professor Owen ...... t Rede Fowke, Esq ...... 
Professor Max Muller nee t o| Rev. W. E. Hoskins 10 © 
Professor Tyndall se Rev. Lovic Cooper... 220 
Professor Ansted...... t 1 o| Rev E.S. Taylor.. 5 0° Oo 
Professor Phillips t o, Mrs. Champion Streatfeild 
Professor Miller ........ 1 Mrs. Browne ....... 5 00 
General Sir E. Sabine o} Rev. R. Andrews.. 
Sir W. Thomson ........ 1 Captain Galton, C. B. 
W. Huggins, Esq., D. C rt r Rede Buckley, E Sq.- 2s 
Locky er, Eric Carington Smith, Esq, 
0| A.E, Barker, @ 10 6 


F.R.S. 
Earl of Derby... 


THE SAFF, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


[The Self-acting Disinfector ‘contains the amount of CHLORALUM | 
necessary for a month’s use in any ordinary water-closet, and by an | 
ingenious arrangement a definite quantity of the disinfectant passes into 
the pan when the plug is pulled, and the liquid left in the pan instantly | 
| absorbs all foul emanations. 


CHLORALUM COMPANY, 1, Gt. Winch Street Buildings, E.C. 


E.DENT & CO.,, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange; 
and the Factory, Savoy Street, London. 


THE REV. L. HENSLEY, Vicar of 


Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, 
Cambri« ige, receives several Pupils to prepare for the Universities, or tor 
other Examinations, and has now a Vacancy. 


ROYAL COUNCIL of EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—. a to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. 


NEW WORK BY DR. ANGUS SMITH. 
In One Volume, 8vo, with 8 Illustrations, price 245., 


AIR AND RAIN; the Beginnings of a 


“Chemical Climatology.” By. R. ANGUS SMITH, Ph.D., F.R.S., 
F.C.S. (General) Inspector of Alkali Works for the Government. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
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MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value ee free to any Railway Station in 
ngland. 
Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


PRINTING BY ELECTRICITY. 
An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 
It may be seen in operation at the patentees, Waterlow & Sons, 66, London 
Wall, E.C. 
A prospectus and specimens of its production forwarded post free. 


CHALK FOSSILS. 
THOS. D. RUSSELL has FOR SALE 


a Choice Collection of Sponges, Bryozoa, Echinidz, Conchifera, Bra- 
chiopoda, Fishes, Crustacea, &c , from the Upper and Lower Chalk. 


Series of 20 species, 25s. ; 30 species, 40s. Elementary Sets from ros. 


More Complete Collections, including select and beautiful examples of 
Cidaris, Cyphosoma, Goniaster, &c., from £5 to £20. 


Catalogue of Collections in British Geology, Conchology, Microscopy &c., 
application to THOS. D. RUSSELL, 37, Arundel 
ondon, W.C. 


HOLLOWAY’S OINTMENT and PILLS.— 


Throughout the year, whether summer heats or wintry chills rule the 
atmosphere, these remedies are always applicable, and will never fail to 
reward those sufferers who give a trial to their efficiency. This Oint- 
ment is invaluable for the relief of the many accidents which happen to 
children. Chafes, cuts, burns, pimples, and boils are instantly relieved 
and speedily cured by it; all external inflammations, carbuncles, whit~ 
lows, sprains, and erysipelas, are restrained in their painful course by 
this cooling unguent, and conducted to athorough cure. These esteemed 
remedies are never out of place wherever disease can assault ; and where 
is man exempt from that dreaded visitation? Holloway’s ‘‘ directions” 
cannot be misunderstood, nor his medicaments saleegiied. 


NEW GAS APPARATUS. 


HOT-BLAST BLOWPIPE, tos. 6d. 

CENTRE BLAST BUNSEN, combining a jin. Bunsen, and a 
blowpipe powerful enough to fuse fine platinum wire, 7s. 6d. 

TABLE FURNACE, for operations below a white heat (without 
blast). This arrangement is as simple and easy to use as a common 
burner, and the crucibles can always be seen. Price for crucibles only, 
3os. Crucibles and ladles, 4os. 

The above obtained the highest award of the Royal Cornwall Poly- 
technic Society, 1871. Drawings, &c., one stamp. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn y= | sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6d., and 31s. 6d. 
» Double ,, 31s 6d, 42s., and 52s. 6d. 
x» Umbilical 42s. and sas. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary ing. Price, 4s. 6d., 75. 6d., 105., 16s. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


IMPORTANT WORKS OF TRAVEL. 


With 17 Maps and Plans, and go Illustrations, 2 vols., Medium 8vo, 42s., 
THE BOOK OF SER MARCO POLO, 


the Venetian. Concerning the Kingdoms and Marvels of the East. A 
new English Version. Illustrated by the light of Oriental Writers and 
Modern Travels. By COL. HENRY YULE, C.B. 


*,* Cor. Yute has just received THE FounpEer’s MEDAL from the Royal 
Geographical Society. 

‘The publication of Colonel Yule’s ‘ Marco Polo’ is an epoch in geogra- 
phical literature. Noris this slight praise, for never, perhaps, has there been 
a more difficult book of the class to expound than Marco Polo’s travels since 
his great prototype Herodotus recited his history at Athens. Every page is 
a puzzle ; every chapter contains strange names which it is hard to recognise; 
strange stories which it is harder still either to believe or to explain. We 
pronounce Colonel Yule’s edition to be a great success.” Edinburgh Review. 


TRADE ROUTES BETWEEN INDIA AND CHINA. 
With Maps and Illustrations, 8vo, 16s., 


A NARRATIVE OF THE FIRST ExX- 
PLORATORY JOURNEY TO HIGH TARTARY, Yarkand, and 
Kashgar (formerly Chinese Tartary), and Return over the Karakorum 
Pass. By ROBERT SHAW, British Commissioner in Ladak. 


*.* Mr. SHaw has just received THE PATRONs’ or VicrorIA MEDAL 
from the Royal Geographical Society. 


“ The narrative of this able traveller, irrespective of the high importance, 
geographically, of the countries traversed, is full of pictures. Mr. Shaw’s 
power as a penman is very great, and his style in description most graphic. 
There is a vigour in his drawing and a vivid in his colouring which bring 
a scene before the eye as clearly as if one were bodily present. His work 
contains several illustrations of Marco Polo, which we are glad to have occa- 
sion to adduce.”—Quarterly Review. 


OVERLAND FROM CHINA TO INDIA, 
With Map and Illustrations, 8vo, 16s. 


TRAVELS OF A PIONEER OF COM- 
MERCE, OR AN OVERLAND JOURNEY FROM CHINA TO- 
WARDS INDIA. By T. T. COOPER, late agent for the Chamber of 
Commerce at Calcutta. 


‘«Mr, Cooper’s narrative is one of those racy descriptions of exciting ad- 
venture which we can only look for from men of high pluck, and not too often 
from them, Better than this—although, from no deficiencies of his own, he 
was unable to complete the great task which he had proposed to himself—he 
knew perfectly well what he was about, and, having a definite object as a 
‘Pioneer of Commerce,’ did uncommonly good service, and his narrative 
illustrates Marco Polo’s story.”—Quarterly Review. 


THE WILD TRIBES OF PATAGONIA. 
With Map and Illustrations, 8vo, 16s. 


At HOME WITH THE PATAGONIANS; 
a Year’s Wanderings over Untrodden Ground from tiie Straits of Ma- 
gellan to the Rio Negro. By CAPT. G.CHAWORTH MUSTERS, 
R.N. 


Captain Musters has just been awarded A Wat 
Royal Geographical Society.” 


** Captain Musters is the first traveller who ever traversed the wild region 
of Patagonia from south to north; and he is the first to give us a really com- 
plete and authentic account of the Patagonians. He has broken entirely 
new ground. The unpretending narrative of his adventures is well told, and 
deserves to be carefully read by all who admire those sportsman-like quali- 
ties which lead Englishmen into the untrodden wilderness and pathless 
forests of the continent.”—A theneum. 


JOHN MURRAY, Albemarle Street. 
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STRAHAN AND CO’S NEW BOOKS. 


THE LIBRARY EDITION OF THE;)} WALKS ABOUT THE CITY AND EN- 


WORKS of ALFRED TENNYSON, D.C.L., Poet-Laureate. Vols. | VIRONS OF JERUSALEM. By W. H. BARTLETT. With 
IL, III., and IV.2 Post 8vo, 10s. 6d. each. | Steel Engravings and other Illustrations. Edition, 
| small 4to. In the Press. 
TOWN GEOLOGY. By the Rev. Charles ; 
KINGSLEY. Crown 8vo. Ummediately. | THE REIGN OF LAW. By the Duke of 


THE DAYS OF JEZEBEL. An Historical | ARGYLL. People's Edition. Limp cloth, 2s. 6d. 
Drama. By PETER BAYNE, M.A. Crown 8vo, 6s. | 


THE HUMAN INTELLECT, with an In-| NOTES ON ENGLAND. By H. Taine, 


troduction upon Psychology and the Soul. By NOAH PORTER, the Translator. Reprinted, with Additions, from the Daily News. 
D.D., President of Yale College. Demy 8vo, 16s. Third Edition. Post 8vo, 7s. 6d. 


THE ELEMENTS OF INTELLECTUAL | 
SCIENCE: a Manual for Schools and Colleges. By NOAH PORTER, | aa iy om gg ~ ORALS. By the Rev. H. 
D.D., President of Yale College. Demy 8vo. [Jn a few days. » 


THE FLESHLY SCHOOL OF POETRY. FLOWERS AND GARDENS: Notes on 
By ROBERT BUCHANAN. Crown 8vo, 2s. 6d. Plant-Beauty. By FORBES WATSON, M.R.C.S.Crown 8vo, 5s. 


STRAHAN and CO., 56, Ludgate Hill, London. 


In crown 8vo, with numerous Illustrations and Coloured Map, price 10s, 6d, 


VESUVIUS. 


By PROFESSOR PHILLIPS, F.R.S. 


CoNTENTs :—Vesuvius at Rest—Vesuvius in Action—Destruction of Pompei and Herculaneum—Vesuvius in Eruption— 
Vesuvius in the 19th Century—Characteristic Phenomena of the Beginning, Progress, and End of Eruptions—Periods of Rest and 
Activity—Volcanic. Energy— Lava and Ashes, &c. 


‘* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, 
and to explain the phenomena of the burning mountain according to the laws of a rigid induction, His plan has been successfully 
carried out, and has resulted in a work of high value, both to the student and to the tourist on the shores of the Bay of Naples,”— 
Pall Mall Gazette. 


Oxford: Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the University: 


In crown 8vo. cloth, price tos. 6d, 


STUDENT'S FLORA OF THE BRITISH ISLANDS. 


By J. D. HOOKER, C.B. F.R.S., &c. 
DIRECTOR OF THE ROYAL GARDENS, KEW. 


Tue object of this work is to supply Students and Field Botanists with a fuller account of the Plants 
of the British Islands than the manuals hitherto in use aim at giving. 


THE PALL MALL GaAzETTE says :—‘“‘It is certainly the fullest and most accurate manual of the kind that has yet appeared. 
Dr. Hooker has shown his characteristic industry and ability in the care and skill which he has thrown into the characters of the 
plants. These are to a great extent original, and are really admirable for their combination of clearness, brevity, and completeness, 
All botanists will recognize the many merits of this really important little manual.’ 

Tue ATHENUM observes :—‘‘ We have in a small compass probably the most accurate descriptive Flora of our Islands that 
has yet been published.” 

Tur GARDENER’S CHRONICLE remarks :—‘‘ Students will hail the advent of this volume, and appreciate its value. The 

rofessed naturalist will rejoice that so excellent a summary of the views of the modern school of botanists has been published, 

The book is compiled with great skill and judgment, and cannot fail to perfectly fulfil the purpose for which it is intended,” 


BY THE SAME AUTHOR. 


FIRST BOOK OF INDIAN BOTANY. 


With numerous Illustrations. Extra fcap, 8vo. price 6s. 6d. 


Tue ATHENAUM says :—‘‘In nothing is Prof. Oliver’s book more satisfactory than the success with which, within so smal] 
a compass, it illustrates the vast and varied botany of India. Such a work has long been wanted by amateurs and college professors, 


I dia.” 
and students in In MACMILLAN & CO, London. 
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Just published, One Vol. 8vo, cloth, 10s. 6¢., 


MAN, 


IN THE PAST, 


PRESENT, 


AND FUTURE. 


A Popular Account of the Results of Recent Scientific Research as regards tke 
ORIGIN, POSITION, AND PROSPECTS OF THE HUMAN RACE. 
From the Cerman of Dr. L. Bucurer, Authcg of Force and Matter,” “ Pictures,” “Six Lectures on Darwin,” &c. 


By W. S. DALLAS, F.L.S. 


CONTENTS. 


INTRODUCTION. 


WHENCE DO WE COME ?—The Antiquity a1 d Original State of the Human Race, and its development from a barbarous beginning. 
WHAT ARE WE?—Present pi «be a so in fg his developmental history and production from the egg cell.—Origin and Genealogy of the 


uman Race 


H 

WHERE ARE WE GOING ?—Future of Man and of the Human Race.—Government.—Nationalities.—Society.—Capital.—Labour and Labourers.— 
The Family.—Education.—Woman — Marriage.—Morals.— Religion.—Philosophy. 

APPEND!X.—Sciemific Evidence, containing Notes, Explanations, and Additions of the Text. 


ASHER & CO., 13, Bedford Street, Covent Garden, 


Post 8vo, price 5s., 


EXPERIMENTAL CHEMISTRY. Founded on the 


Work of Dr. JuLius A. STOCKHARDT. 


A Handbook for the Study of Science by simple Experiments. 


By C. W. HEATON, F.C.S, Professor of Chemistry in the Medical School of Charing Cross Hospital. 
London : BELL & DALDY, York Street, Covent Garden. 


ZOOLOGICAL SOCIETY’S LATEST 


PUBLICATIONS. 


PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE 
SOCIETY for 1871, cloth, containing the papers read at the Scientific 
Meetings. With76 Plates, mostly coloured, 47s.6d.; with Plates uncoloured, 
145. 6d, ? 

TRANSACTIONS OF THE SOCIETY, Vol. VII. Part 8. Concluding 
the Volume. Price 30s., contains :— . 

Dr. James Murie. “‘ Researches upon the Anatomy of the Pinnipedia.” 
ee II, ‘* Descriptive Anatomy of the Sea Lion (Otaria jubata).” Seven 
Plates. 

Vol. VIIL., Part 1., price 145., contains :— 

Professor W. H. Frower, F.R.S. ‘On Risso’s Dolphin (Gramfus gri- 
sens).” Two Plates. 

INDEX TO THE PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY from 1830 to 1847, and from 1848 to 1860. In Two Volumes ; 
price 6s. each, 

A New Edition of the List of Vertebrated Animals Living in the Gardens 
of the Zoological Society of London will be published shortly. 

To be obtained at the Society’s Office, 11, Hanover Square, W. ; at Messrs. 
Longmans’, Paternoster Row, E.C. ; or through any Bookseller. 


*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £1 1s. per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 

N.B.—The Publications are delivered Gratis at any address within the 
Metropolitan Districts. 


NEW WORK BY PROFESSOR BALFOUR. 
Just published, in demy 8vo, cloth, price 7s. 6¢., 
INTRODUCTION TO THE STUDY OF 
PALEONTOLOGICAL BOTANY. By J. HUTTON BALFOUR, 


M.D., Professor of Medicire and Botany in the University of Edinburgh. 
Illustrated with 4 Plates and upwards of 100 Woodcuts. 


Edinburgh: A. & C. BLACK. London: LONGMANS. 


GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. Price 4d. 


THE GARDEN is conducted by Witt1am Rosrnson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. Special pains are taken 
- —: THE GARDEN intelligible and useful in all its parts to every lover 

a garden. 


Publishing Office, 37, Southampton Street, Covent Garden, W.C. 


DR. BREE ON DARWINISM. 
On Saturday, the 18th instant, in One Volume, 8vo, with Plates, 
AN EXPOSITION OF FALLACIES IN 


THE HYPOTHESIS OF MR. DARWIN. ByC. R. BREE, M.D., 
Author of “‘ Birds of Europe not Observed in the British Isles, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


MR. PROCTOR’S ASTRONOMICAL WORKS. 
In 8vo, with 10 Plates and 24 Woodcuts, price 12s. cloth, 


ESSAYS ON ASTRONOMY: a Series of 


Papers on Planets and Meteors, the Sun and sun-surrounding Space, 
Stars and Star Cloudlets ; and a Dissertation on the approaching Transit 
of Venus: ee by a Sketch of the Life and Work of Sir John 
Herschel. By RICHARD A. PROCTOR, B.A., Hon. Sec, R.A:S. 


By the same Author, Second Edition, now ready, 
THE SUN. With ro Plates and 106 Woodcuts, price 14°. 
OTHER WORLDS THAN OURS, tos. 6d. 

SATURN AND ITS SYSTEM, 14s. 

LIGHT SCIENCE FOR LEISURE HOURS, 7s. 6d. 
NEW STAR ATLAS, crown 8vo, ss. 

THE ORBS AROUND US. . . . . [Ina few days. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecTtep By ARTHUR VACHER. 
Nearly ready. Fifth Edition. 


A PLEA FOR REFLECTORS.—Being a 
escription of the New Astronomical Telescopes with Silvered Glass 
Specula, and instructions for adjusting and using them, and Silverin 
Glass Specula; with nt a Chromo-Lithograph of Jupiter, an 
numerous Illustrations, additional matter, and a simple method of ad- 
justing an Equatorial, By JOHN BROWNING, F.R.a.S., M.R.L., 
c.,&c. Price rs. 


Also, Nearly ready, 


AN ILLUSTRATED DESCRIPTIVE 
CATALOGUE of SPECTROSCOPES and SPECTRUM APPARA- 
TUS, with Chromo-Lithographic Chart of Spectra, and Appendices, 
How to use a Spectroscope, a Micro-Spectroscope, a Tele-Spectroscope, 
and Screen Spectrum Apparatus. Price 1s. 64. post Free. 

JOHN BROWNING, Optical and Physical Instrument Maker to the 

Royal Observatory, &c., &c., 63, Strand, W.C.; and 111, Minories, E. 

Prize Medal, 1862. Established 100 years. 


Printed by R. Cray, Sons, & Tayto 
at the 


Street, N 


at 7 and 8, Bread Street Hill, in the City of London, and published Macm 
38, Bleecker ew York.—TuursDay, May 23, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 135, VOL, 6] 


THURSDAY, MAY 30, 1872 


Registered as a Newspaper at the General Post Office) 


{All Rights are Reserved 


UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, that the next Half-yearly Examina- 
tion for MATRICULATION in this University will commence on Monday 
the 24th of June, 1872. In addition to the Metropolitan Examination, Pro- 
vincial Examinations will be held at Owens College, Manchester ; Queen’s 
College, Liverpool ; Stonyhurst College ; St. Cuthbert’s College, Ushaw ; 
Queen’s College, Birmingham ; St. Mary’s College, Donnybrook ; and St. 
Patrick’s College, Carlow. 


Every Candidate is required to transmit his Certificate of Age to the Re- 
gistrar (University of London, Burlington Gardens, London, W.) at least 
fourteen days before the ¢ ement of the E inati 


Candidates who pass the Matriculation Examination are entitled to proceed 
to the Degrees conferred by the University in Arts, Laws, Science, and 
Medicine. This Examination is accepted (1) by the Council of Military 
Education in lieu of the Entrance Examination otherwise imposed on Candi- 
dates for admission to the Royal Military College at Sandhurst ; and (2) by 
the College of Surgeons in lieu of the Preliminary Examination otherwise 
imposed on Candidates for its Fellowship. It is also among those Examina- 
tions of which some one must be passed (1) by every Medical Student on 
c ing his professional studies ; and (2) by every person entering upon 
Articles of Clerkship to an Attcrney—any such person Matriculating in the 
First Division being entitled to exemption from one year’s service. 


May 2sth, 1872. WILLIAM B, CARPENTER, M.B , Registrar. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. 


Monday, June 3. Papers to be Read— 
1. “On the Artificial Enlargement of the Ear-lobe in the East.” By J. 
Park Harrison, Esq., M.A. 
2. **On the Westerly Drifting of Nomades, the Fins.” By H. H. Howorth, 
Esq., M.A. 
3. “On Tumuli at Sapolia, Russia.” By Baron de Boguschefsky. 


J. FRED. COLLINGWOOD, Secretary. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL COUNCIL of EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM 
necessary for a month’s use in any ordinary water-closet, and by an 
ingenious arrangement a definite quantity of the disinfectant passes into | 
the pan when the plug is pulled, and the liquid left in the pan instantly | 
absorbs all foul emanations. | 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


moderate. Analyses and investigations conducted.— ‘pply to Prof, 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


Small post 8vo, cloth 5s., half bound 5s. 6d. 


MEADOWS (F.G.) NEW SPANISH AND 
ENGLISH DICTIONARY, in two parts. Spanish-English and 
English-Spanish. Enlarged edition, with List of Christian and Proper 
Names of Persons and Places in Spanish and in English. 


London: WILLIAM TEGG, Pancras Lane, Cheapside. 


A NEW FIRST BOOK OF BOTANY. 
BOTANY FOR BEGINNERS; an Intro- 


duction to the Study of Plants. By MAXWELL T. MASTERS, M.D., 
F.R.S., late Lecturer on Botany at St. George’s Hospital. With 100 
Illustrations, price 3s. 6a. 


‘We heartily recommend ‘ Botany for Beginners’ to teachers and parents 
who are desirous of interesting young persons in the science, and who can 
appreciate the value of aclearly-written, simple, and yet accurate elementary 
treatise.” —Nature. 


London: BRADBURY, EVANS, & CO., 10, Bouverie Street, E.C, 


Nearly ready. Fifth Edition. 


A PLEA FOR REFLECTORS.—Being a 


Description of the New Astronomical Telescopes with Silvered Glass 
Specula, and instructions for adjusting and using them, and Silvering 
Glass Specula; with full-page Chromo-Lithograph of Jupiter, and 
numerous I\lustrations, additional matter, and a simple method of ad- 
justing an Equatorial. By JOHN BROWNING, F.R.a.S., M.R.L, 
&c., &c. Price rs. 


Also, Nearly ready, 


AN ILLUSTRATED DESCRIPTIVE 
CATALOGUE of SPECTROSCOPES and SPECTRUM APPARA- 
TUS, with Chromo-Lithographic Chart of Spectra, and Appendices, 
How to use a Spectroscope, a Micro-Spectroscope, a Tele-Spectroscope, 
and Screen Spectrum Apparatus. Price rs. 6d. post Free. 

JOHN BROWNING, Optical and Physical Instrument Maker to the 

Royal Observatory, &c., &c., 63, Strand, W.C.; and 111, Minories, E. 

Prize Medal, 1862. Established 100 years. 
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PRINTING BY ELECTRICITY. 


An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 


It may be seen in operation at the patentees, Waterlow & Sons, 66, London 
Wall, E.C. 


A prospectus and specimens of its production forwarded ;-ost free. 


‘THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Author of 
** Hardy Flowets,” ‘* Alpine Flowers for English Gardens,” ‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. Special pains are taken 
to make THE GARDEN intelligible and useful in all its parts to every lover 
of a garden. 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

‘The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

| The K.itchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4}d. 


37, Southampton Street, Covent Garden, W.C. 


HOLLOWAY’S PILLS.—Easy Digestion. 


~—Any one distracted by that demon of discomfort, bad digestion, should 
send for a box of these pills, round which are wrapped brief, sagacious, 
and practicable instructions for removing dyspepsia. These admirable 
Pills cannot be too highly appreciated for the wholesome power they 
exert over all disorders of the stomach, liver, kidneys, and bowels. They 
instantaneously relieve, and steadily work out a rena cure, and in 
their course dispel headaches, biliousness, flatulency, and depression of 
spirits. It is wonderful to watch the daily improvement of the com- 
plexion as Holloway’s purify the bleod, and restore plumpness to the 
face which had lost both flesh and colour. These Pills combine every 
excellence desirable in a domestic remedy. . 


- ri Y 3 S ‘*A most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.”—Court Circular. 


* As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 
the public.”"—London Mirror. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting I is yo by the MOG-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 22%, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. and 315. 6d. 
»  Double,, 318 6d., 42s., and 52s. 6d. 
Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. ‘They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 7s. 6¢., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, Londen. 


MR. LEIFCHILD’S NEW WORK. 
Just published, crown 8vo, price gs. cloth. 


THE HIGHER MINISTRY OF NATURE, 
viewed in the Light of Modern Science, and as an Aid to Advanced 
Christian Philosophy. By JOHN R. LEIFCHILD, A.M., Author of 
Pas Coal-Fields and our Coal-Pits,” ‘Cornwall: its Mines and Miners,” 


CoNnTENTS :— 


The Fleeting and the Enduring.—The Two Ministries of Nature.—Igno- 
rance ; Definitions, Distinctions, Responsibility.x—Theologies and Natural 
Science —The Great Problem, and Our Means of Solving It.—The Argument 
from Design ; its General Scope, Validity, and Limitations.—The Infinite.— 
The Absolute Being.—The Infinite and the Personal God.—Pantheism and 
Spinozism.—Spinoza and Leibnitz: The Significance of the Individual.— 
Theories and Ideas of Species.--The Hypothesis of Mr. Darwin.—Method 
of Divine Operations.—Creation, or Creation by Law.—Mental and Moral 
Evolution.—Indestructibility of Matter and Force.—The Conservation and 
Correlation of Forces.—The Present Materialism.—Immaterialism of Icleal- 
sm—Life, Protoplasm, and Vital Force.—The Ascent of Man.—Death.— 
Immortality of the Human Soul.—The we ge = ty our Knowledge of God 
in Nature.—Ultimate Realities.—Conception of . — Evil a:d Goodness,— 
The World of Spirits. 


** Mr. Leifchild is well known from his contributions to the practical depart- 
ments of Physical Geography. He writes with great vigour and charm of 
style, and has acquired, by long communion with Nature, the right to speak 
of its higher ministry and of the ‘authentic tidings’ which it brings from the 
mind, and heart, and will of God.”—Zritish Quarterly Review. 


‘* This is an able and interesting book, and one which for its purpose and 
scope we are glad to have an opportunity of recommending.” —G/ode. 


“Mr. Leifchild’s book is composed with the very laudable end of recon- 
ciling theology and Natural Science ; it is written with much earnestness and 
perfect temper, and gives evidence of careful and generally intelligent study 
of a great variety of authors and subjects.”—A thenausm. 


London: HODDER & STOUGHTON, 27, Paternoster Row. 


INDIA.—The Government Surveys of India, 
in course of publication by authority of H.M. Secretary of State for 
India in Council, are sold by the following Agents, of whom Catalogues 
can be had gratis: —W. H. Allen & Co., 13, Waterloo Place ; Edward 
Stanford, 6 and 7 Charing Cross ; Henry S. King & Co., 65, Cornhill ; 
N. Triibner & Co , 60, Paternoster Row. 


Just ready, in crown 8vo, price 4s. 67., 
MICHAEL FARADAY. 
By J, H. GLADSTONE, Ph.D., F.R.S. 


Conrgnts :—The Story of his Life—The Study of his Character—Fruits of 
his Experience—His Method of Working—The Value of his Discoveries. 


MACMILLAN & CO., LONDON. 


New and Cheaper Edition, in 1 Vol. crown 8vo, ros. 6d. 


AT LAST: A Christmas in the West 


INDIES By CHARLES KINGSLEY. With Numerous Illustrations. 


“ Better than a novel, even when it comes from such a masterly hand as 
Mr. Kingsley’s, is this fresh and vigorous description of life, the life of nature 
and of men seen under singularly favourable conditions by an observer who 
has eyes keenly «ppreciative of beauty, and that happy art, seemingly so 
easy, really so difficult of attainment, of giving to others clearly intelligible 
pictures of what he sees.” —S/ectator. 


MACMILLAN & CO., LONDON. | 


MACMILLAN’S MAGAZINE. 


No. 152, FOR JUNE. 
PRIcE 1s. 

CONTENTS OF THE NUMBER. 

1.—‘ The Strange Adventures of a Phaeton.” By William Black, Author 
of ‘A Daughter of Heth,” &c. Chapters XVI.—XVIII. 

2,—*‘ Asylums for Drunkards.” By D, Dalrymple, M.P. 
3-—‘‘ Social New York.” 
4-—*‘ Alfonse the Wise, King of Castile.” By Mary Ward. 
5.—“ Christina North.” Chapters XXII.—XXVI. 
6.—“* Ta’Abbet Shurran and his Companions.” By W. Gifford Palgrave. 
7-—“ Walter Scott and Burns.” By Sir Bartle Frere. 


MACMILLAN & CO., LONDON, 


Sold by all Booksellers, Newsagents, and at all Railway Stations. 
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In crown 8vo, with numerous Illustrations and Coloured Map, price 10s, 6d, 


VESUVIUS. 


By PROFESSOR PHILLIPS, F.R.S. 


ConTENTS :—Vesuvius at Rest—Vesuvius in Action—Destruction of Pompei and Herculaneum—Vesuvius in Eruption— 
Vesuvius in the 19th Century—Characteristic Phenomena of the Beginning, Progress, and End of Eruptions—Periods of Rest and 
Activity—Volcanic Energy—Lava and Ashes, &c. : 


‘¢ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, 
and to explain the phenomena of the burning mountain according to the laws of a rigid induction, His plan has been successfully 
carried out, and has resulted in a work of high value, both to the student and to the tourist on the shores of the Bay of Naples.” — 
Pall Mall Gazette. 


Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the University. 


WORKS ON BOTANY. 


In crown 8vo. cloth, price tos. 6d. 
3 


STUDENTS FLORA OF THE BRITISH ISLANDS. 


By J. D. HOOKER, C.B. F.R.S., &c. 


DIRECTOR OF THE ROYAL GARDENS, KEW. 


Tue object of this work is to supply Students and Field Botanists with a fuller account of the Plants 
of the British Islands than the manuals hitherto in use aim at giving. 


Tue Patt MALL GAZETTE says :—‘‘It is certainly the fullest and most accurate manual of the kind that has yet appeared. 
Dr. Hooker has shown his characteristic industry and ability in the care and skill which he has thrown into the characters of the 
plants. These are to a great extent original, and are really admirable for their combination of clearness, brevity, and completeness, 
All botanists will recognize the many merits of this really important little manual.” 

Tue ATHENUM observes :—‘* We have in a small compass probably the most accurate descriptive Flora of our Islands that 
has yet been published.” 

THE GARDENER’S CHRONICLE remarks :—‘‘ Students will hail the advent of this volume, and appreciate its value. The 
professed naturalist will rejoice that so excellent a summary of the views of the modern school of botanists has been published. 
The book is compiled with great skill and judgment, and cannot fail to perfectly fulfil the purpose for which it is‘intended.” 


Twelfth Thousand, 18mo. cloth, price 4s, d. 


LESSONS IN ELEMENTARY BOTANY. 


The part on Systematic Botany, based upon material left in manuscript by the late Professor Henslow. 
By DANIEL OLIVER, F.R.S. F.L.S., 


KFEPER OF THE HERBARIUM AND LIBRARY OF THE ROYAL GARDENS, KEW, AND PROFESSOR OF BOTANY IN 
UNIVERSITY COLLEGE, LONDON. 


With numerous Illustrations, Index, and Glossary. 

THE PopuULAR SCIENCE REVIEW remarks :—‘‘ The manner is most fascinating, and if it does not succeed in making this division 
science of interesting to every one, we do'not think anything can, Nearly two hundred well-executed woodcuts are scattered thtotigh 
the text, anda valuable and copious index completes a volume which we cannot praise too highly, ‘and which we trust all our botanical 
readers, young and old, will possess themselves of.” 

Tue NATURAL History REVIEW says :—‘‘ We know of no work so well suited to direct the botanical pupil’s efforts as that 
of Professor Oliver’s, who, with views so practical, and with great knowledge too, can write so accurately and clearly.” 


BY THE SAME AUTHOR. 


FIRST BOOK OF INDIAN BOTANY. 


With numerous Illustrations. Extra fcap, 8vo. price 6s. 6d. 


THE ATHENUM says :—‘‘In nothing is Prof. Oliver’s book more satisfactory than the success with which, within so small 
compass, it illustrates the vast and varied botany of India. Such a work has long been wanted by amateurs and college professors, 


and students in India.” 
MACMILLAN & London. 
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LYELL’S PRINCIPLES OF GEOLOGY. 


Now ready, Eleventh Edition, thoroughly revised, with numercus IIlustra- 
tions, 2 vols, 8vo, 16s. each. 


THE PRINCIPLES OF GEOLOGY; cr, 
he Mod Changes of the Earth and its InLabi:ants, considered as 
of Gost By SIR CHARLES LYELL, ‘Bart., F.R.S. 


Also, Sixth Thousand. 


LYELL’S ELEMENTS OF 
GEOLOGY. With 600 Illustrations. Post 8vo, gs. 


** Sir Charles Lyell has here done for the Geological student what Sir Tohn 
Herschel did for the student of astronomy in his incomparable ‘ Outlines. 
Young beginners in natural science had long wanted a short manual of geology 
at a reasonable price, which sheuld yet contain a full explanation of the 
leading facts and principles of the science. Now they have it."—Z-xaminer. 


JOHN MURRAY, Albemarle Street. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


DINGS OF THE SCIENTIFIC MEETINGS OF THE 
sccnetY he 1871, cloth, containing the papers read at the Scientific 
Meetings. With76 Plates, mostly coloured, 47s.6d.; with Plates uncoloured, 
145. €d. 

TRANSACTIONS OF THE SOCIETY, Vol. VII. Part 8. Concluding 
the Volume. Price 30s., contains :— 

zS “* Researches upon the Anatomy of the Pinnipedia. 
Pati 4 of the Sea Lion (O¢aria jubata).” Seven 
Plates. 
Vol. VIII., Part t., price 14*., contains :— 

Professor W. H. Fiower, F.R.S. ‘‘On Risso’s Dolphin (Grampus gri- 
sens).” Two Plates. 

v TO THE PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY from 1830 to 1847, and from 1848 to 1860. Jn Two Volumes ; 
price 6s. each. 

Yew Edition of the List of Vertebrated Animals Living in the ens 
of the. Zoological Society of London will be published shortly. 


btained at the Society’s Office, rr. Hanover Square, W. ; at Messrs. 
5 Row, E.C. ; or through any Bookseller. 


9 Subscription Price of the Society’s Publications, in the case of 
Fellows nad Crommending Members of the Society, is now reduced to the 
sum of £1 1s per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


N.B.—The Publications are delivered Gratis at any address within the 
Metropolitan Districts. 


In One Volume, post 8vo, price ros. 6d. cloth, 


ESSE AND POSSE; a Comparison of Di- 
vine Eternal Laws and Powers, as severally indicated in Fact, Faith, ard 
Record. Ry HENRY THOMAS BRAITHWAITE, M.A. Cantab. 
and of the Hon. Soc. of the Inner Temple. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


DR. BREE ON DARWINISM. 
In cr.wn 8vo, with 36 Woodcuts, price 145. c'oth, 
AN EXPOSITION OF FALLACIES IN 


THE HYPOTHESIS OF MR. DARWIN. ByC. R. BREE,M.D., 
| a Author of * Birds of Europe not Observed in the British Isles,” 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, in 12mo, price 2s. cloth, 


NATURE. By Arthur Walker, Royal Body 
Guard (late Captain Highlanders), Author of Rifle; its 
Theory acd Practice,” &c. Read Nature: Nature isa friend to truth.” 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


MR. PROCTOR’S ASTRONOMICAL WORKS. 
In 8vo, with 10 Plates and 24 Woodcuts, price 12s. cloth, 


ESSAYS ON ASTRONOMY: a Series of 


Papers on Planets and Meteors, the Sun and sun-surrounding Space, 
Stars and Star Cloudlets ; and a Dissertation on the appreaching Transit 
of Venus: pues by a Sketch of the Life and Work of Sir John 
Herschel. By RICHARD A. PROCTOR, B.A. Hon. Sec. R.A-S. 


By the same Author, Second Edition, now ready, 
THE SUN. With ro Plates and 106 Woodcuts, price 14s. 
OTHER WORLDS THAN OURS, tos. 6d. 

SATURN AND ITS SYSTEM, 14s. 

LIGHT SCIENCE FOR LEISURE HOURS, 7s. 6d. 
NEW STAR ATLAS, crown 8vo, ss. 

THE ORBS AROUND US. .. . . [Ima few days. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


New Series of 


NATURAL HISTORY for BEGINNERS. 


British Insects, by E. F. Staveley. Coloured Plates, 145. 

British Butterfl es and Moths, by H. T. Stainton. Ditto, ros. 6d. 
British Beetles, by E. C. Rye. Coloured Plates, ros. 6d. 

British Bees, by W. E. Shuckard. Coloured Plates, ros. 6d. 
British Spiders, by E. F. Staveley. Coloured Plates, 10s. 6d. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


THE BREWERS’ GUARDIAN: 


i devoted to the Protection of Brewers’ Interests in Licensing, 
and Parliamentary matters. 


Review oF THE MALT AND Hop Trapgs ; AND WINE AND SpiRIT TRADES’ 
REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 


“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s 6d. per annum, post free; Single Copies, 1s. each. Re~ 
gistered for Transmission Abroad. 


Offices—5, Bond Court, WaJbrook, London E.C. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 
Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


STANDARD AND POPULAR WORKS 
ON BOTANY ;— 
Illustrated British Flora, by G. Bentham. 2 vols., Cuts. 7os. 
Handbook of the British Flora, by G. Bentham. 12:5. 
British Wild Flowers, by T. Moore. Coloured Plates, 16s. 
Domestic Botany, by Smitb. Coloured Plates, 16s. 
British Ferns, by M. Plues. Co'oured Plaies, ros. 6d. 
British Grasses, by M. Plues. Coloured Plates, ros. 6d. 
3ritish Seaweeds, by S.O Gray. Coloured Plates, ros. 6d. 
British Mosses, by M. J. Berkeley. Coloured Plates, 2ts. 
British Fungi, by ey Berkeley. Coloured Plates, 30s. 
Edible Funguses, by Dr. Badham__ Coloured Plates, r2s. 
History of Plants, by Professor Bail.on. Vol. I., Cuts, 25s. 
Outlines of Botany, by G. Bentham. 2s. 6d. 
Young Collector, by Rev. H. P. Dunster. Cuts, 4s. 6d, 
Tourist’s Flora, by J. Woods. 18s. 
Ferny Combes: a Ramble after Ferns _in the Glens and Valleys ot 
Devas, by Mrs. Chanter. Coloured Plates, 5s. 


L. REEVE & CO, 5, Henrietta Street, Covent Garden. 


POPULAR WORKS ON NATURAL AND 
RECREATIVE SCIENCE ;— 


Young Collector, by H. P. Dunster. Cuts, 4s. 6d. 

Chemical Analysis, by Dr. Noad. Cuts, 16s. Or separately, Part 1, 
Qualitative, 6s. ; Part 2, Quantitative, tes. 6d. 

Meteors, Aerolites, and Falling Stars, dow Phipson. Cuts, 6s. 

Phosphorescence ; or, the Emission of Light by Minerals, Plants, and 
Animals, by Dr. Phips'n. Cuts, 5s. 

Sunshine and Showers ; their Influences throughout Creaticn, by A. 
Steinmetz. Cuts, 7s. 6d. 

Reasoning Power in Animals, by J. S. Watson. 

Birds of Sherwood Forest, by W. J. Sterland. 7s. 6d. 

Naturalist in Norway, by Dr. Bowden. Coloured Plates, 108. 62. 


L. REEVE & CO., s, Henrietta Street, Covent Garden. 


Printed by R. Ciay, Sons, & Tayto: 
at the 38, 


at 7 and 8, Bread Street Hill, in the City of London, and published by MacmiLtan & Co. 
"Olice, Bleecker Street, New May 30, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WORDSWORTH 


No. 136, VOL. 6] 


THURSDAY, JUNE 6, 1872 


Registered as a Newspaper at the General Post Office] 


{All Rights are Reserved 


LINNEAN SOCIETY. 
This day is published, price £2 2s., the First Part of Vol. XXIX. of the 
TRANSACTIONS OF THE LINNEAN SOCIETY of London. 

Sold by Longmans and Co.. Paternoster Row, and by Mr. Kippist, at the 
Apartments of the Society, Burlington House, Piccadilly, of whom may be 
had all, or any, of the preceding volumes. 

The Fellows of the Society are requested to apply to Mr. Kippist for their 
copies, between the hours of 12 and 4 o'clock. 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DrrEcTED By ARTHUR VACHER. 


ROYAL COUNCIL of EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 

E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


PRIMITIVE MAN. Considered with Re- 
ference to Modern Theories as to his Origin.—An important Series of 
Papers, by J. W. DAWSON, LL.D., F.R.S., Principal of McGill 
College, Montreal, Author of ‘‘ Acadian Geology,” &c., is commenced 
in The Leisure Hour for June. Where also will be found ‘‘Our Fie'd 
Naturalist’s Club ;” Descriptions of Excursions round Lordon, 


SIXPENCE MONTHLY. 
56, Paternoster Row, and 164, Piccadilly. 


Nearly ready. Fifth Edition. 


A PLEA FOR REFLECTORS.—Being a 
Description of the New Astronomical Telescopes with Silvered Glass 
Specula, and instructions for adjusting and using them, and Silvering 
Glass Specula; with full-page Chromo-Lithograph of Jupiter, and 
numerous Illustrations, additional matter, and a siniple methcd of ad- 
justing an Equatorial. By JOHN BROWNING, F.R.a.S., M.R.L., 
&c.,&c. Price rs. 


Also, Nearly ready, 


AN ILLUSTRATED DESCRIPTIVE 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN'S SELF-AGTING DISINFEGTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM 
necessary for a month’s use in any ordinary water-closet, and by an 
ingenious arrangement a definite quantity of the disinfectant passes into 
the pan when the plug is pulled, and the liquid left in the pan instantly 
absorbs all foul emanations. | 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


CATALOGUE of SPECTROSCOPES and SPECTRUM APPARA- 
TUS, with Chromo-Lithographic Chart of Spectra, and Appendices, 
ow to use a Spectrescope, a Micro-Spectroscope, a Tele-Spectroscope, 
and Screen Spectrum Apparatus. Price 1s. 6d. post Free. 
JOHN BROWNING, Optical and Physical Instrument Maker to the 
Royal Observatory, &c., &c., 63, Strand, W.C.; and 111, Minories, E. 
Prize Medal, 1862. Established 100 years. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


Price Lists on application. ; 
E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange; 
and the Factory, Savoy Street, London. 


LYELL’S PRINCIPLES OF GEOLOGY. 


Now ready, Eleventh Edition, thoroughly revised, with numerous Illustra- 
tions, 2 vols. 8vo, 16s, each. 
THE PRINCIPLES OF GEOLOGY; or, 


the Modern Changes of the Earth and its Inhabitants, considered as 
illustrative of Geology. By SIR CHARLES LYELL, Bart., F.R.S. 


Also, Sixth Thousand. 


LYELL’S STUDENT’S ELEMENTS OF 


GEOLOGY. With 600 Illustrations. Post 8vo, gs. 


“« Sir Charles Lyell has here done for the Geological student what Sir John 
Herschel did for the student of astronomy in his incomparable ‘ Outlines.’ 
Young beginners in natural science had long wanted a short manual of geology 
at a reasonable price, which should yet contain a full explanation of the 
leading facts and principles of the science. Now they haveit.”—Zxaminer. 


JOHN MURRAY, Albemarle Street. 
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In crown 8vo, cloth, price 45. 64, 


ON BONE- 


SETTING 


(SO CALLED), 


And its Relation. to the Treatment of Joints Crippled by Injury, Rheumatism, 
Inflammation, &c. 
Reprinted from the Zancet, with Additions. 


By WHARTON HOOD, M.D., M.R.CS. 


THE TIMES. 

** We congratulate the author upon what he has achieved. It 
required no small courage to declare that he had ventured into 
the regions of irregular practice, and had brought back thence 
truth worthy to be borne in mind by the legitimate professors of 
the art of healing. It required no small discretion to make this 
avowal in a way that should wound no susceptibilities and excite 
no opposition, Dr. Wharton Hood has accomplished both 
objects, and he merits praise accordingly.” 


THE MEDICAL TIMES. 


“Dr. Hood’s book is full-of instruction, and should be read 
by all surgeons,” 


THE STANDARD. 


‘The letterpress is illustrated by figures which show the 
method of grasping and of moving the limbs; and the narrative 
contains the histories of several remarkable cases; among others 
that of the Hon. Spencer Ponsonby, which occasioned such 
marvel while Mr. Hutton was still alive ; and before the nature 
of his treatment had been made the subject of Dr. ton 
Hood’s able and lucid exposition. The effect of this exposition 
must be that such cures will be marvels no longer, and the public 
will have no need to go beyond the limits of the medical pro- 
fession to obtain them.” 


MACMILLAN & CO., 29 and 30, Bedford Street, Covent Garden, W.C. 


Imperial 8vo0, price 21s, 


MY GARDEN: 


ITS PLAN AND CULTURE 


Together with a General Description of its Geology, Botany, and Natural History. 


By ALFRED 


SMEE, F.R.S. 


ILLUSTRATED WITH 1,250 ENGRAVINGS ON WOOD. 
The purpose of this work is to describe the author’s garden at Wallington in Surrey, and to serve as an exact and 


practical guide to amateurs in every branch of Horticulture practised in general gardening. ; 
scenes as specimens of Landscape Gardening; of Tools, Framés, and Glass Houses; Vegetables, Fruits, Flowers, 
and Wild Flowers; Fungi, Ferns, Trees, Shrubs, Animals, Birds, Insects; also modes of Grafting Trees, Kc., &c. 


Illustrations are given of _ 


eeds, 
It will 


be found very useful as a book of reference to all persons partial to Horticulture, or having a love of nature. 
London: BELL and DALDY, York Street, Covent Garden, 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. | 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 
Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, tting with so much ease and closeness 
that it cannot be detected, and may be worn —— sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6¢., and 315. 6d. 
318 6d., 425., and 52s. 6d. 


tee. 


” 


»» Umbilical 42s, and 52s. 6d. 


‘ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
s, &c. They are porous, light in texture, and inexpensive, and drawn 
on over Price, 45. 6d., 78. 6d., 108., 16s. each, 


JOHN WHITE, Manutacturer, 298, Piccadilly, London. 


Just ready, in crown 8vo, price 4s. 6¢., 
MICHAEL FARADAY. 
By J, H. GLADSTONE, Ph.D., F.R.S. 


Contents :—The Story of his Life—The Study of his Character—Fruits of 
his Experience—His Method of Working—The Value of his Discoveries. 


MACMILLAN & CO., LONDON. 


Now published, price ss., with Engravings, 
INTRODUCTION 


TO THE 


STUDY OF BIOLOGY. 
By H. ALLEYNE NICHOLSON, M.D., D.Sc., F.R.S.E. , &c., Professor 
of Natural History and Botany in University College, Toronto. 


‘* Admirably written and fairly illustrated, and brings within the compass 
of 160 pages the record of investigations and discoveries scattered over as 
many volumes. Seldom indeed do we find such subjects treated in a style 


at once so popular and yet so minutely accurate in scientific detail.”— 
Scotsman. 


By the Same Author, 
A MANUAL OF ZOOLOGY FOR STU- 
DENTS. Second Edition. 243 Engravings, 12s. 6d. 


TEXT-BOOK OF ZOOLOGY FOR 
SCHOOLS. 153 Engravings, 6s, 


INTRODUCTORY TEXT-BOOK OF 
ZOOLOGY. 147 Engravings, 35. 6d. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
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BOOKS FOR SUMMER READING. 


THE NILE TRIBUTARIES OF ABYS- HOLIDAYS ON HIGH LANDS; or, 


SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S.W. | 
BAKER. New and Cheaper Edition, crown 8vo, with Mapsand Illus- | 
trations, 6s. | 


“*The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


THE ALBERT N’YANZA GREAT BASIN 
of the NILE, and Exploration of the Nile Sources. By Sir S. W. 

t BAKER, F.R.G.S. New and Cheaper Edition, crown 8vo, with Maps | 
and Illustrations, 6s. 


“ Charmingly written, full of incident, and free from that wearisome 


reiteration of useless facts which is the drawback to almost all books of 
African travel.” —Sectator. 


} 
| 


A YEAR’S JOURNEY THROUGH CEN- | 
TRAL AND EASTERN ARABIA in 1862—3. By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 


“ As amusing as a tale of the Arabian Nights,”—Sfectator. 


‘* A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
—_ from Byron, Marryatt, and Sinbad, combined.”—Pali Mail 

sette, 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous Illustra- 
tions, crown 8vo, ros, 6d. 


‘* Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.”—Sfectator. 


THE MALAY ARCHIPELAGO: the Land 
of the Orang-utan and the Bird of Paradise, A Narrative of Travel. 
By ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 
with numerous Illustrations, crown 8vo, 7s. 6d. 


* A vivid picture of tropical life, which may be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind,.”—Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


** An entertaining and spirited record of travel in lands which have a 
fascinating interest for Englishmen,” —Sfectator. 


THE SCENERY OF SCOTLAND, viewed 
in connection with its Physical Geology. By ARCHIBALD GEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, ros. 6d. 


* Amusi , and instructive.” —TZ mes. 


A PAINTER’S CAMP IN THE HIGH- 
—, Bo P, G. HAMERTON, New and Cheaper Edition, extra 
cap. 8vo, 6s. 


“‘ We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.” —Guardian. 


BIBLE TEACHINGS IN NATURE. By 
the Rev. HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s! 
“* He has made the world more beautiful to us, and unsealed our ears 


to voices of praise and messages of love that might otherwise have been 
unheard.”—Sritish Quarterly Review. 


Rambles and Incidents in Search of Alpine Plants, By the Rev. H. 
MACMILLAN. Globe 8vo, 6s. 


‘*Mr. Macmillan’s glowing pictures of Scandinavian nature are enough 
to kindle in every tourist the desire to take the same interesting high 
lands for his own Autumn holidays,”—Saturday Review, 


THE POPULATION OF AN OLD PEAR 


TREE, From the French of E. VAN BRUYSSEL, edited by the 
Author of ‘The Heirof Redclyffe,” with Illustrations by BECKER. 
Second Edition, crown 8vo, 6s. 


whimsical and charming little book.”=A theneum. 


STATION LIFE IN NEW ZEALAND. 
By Lady BARKER. New and Cheaper Edition, crown 8vo, 3s. 6d. 


“* We have never read a more truthful or a pleasanter little book.”— 
Atheneum. 


SPRING COMEDIES. Stories by Lady 
BARKER. Contents :—A Wedding Story ; A Stupid Story; A Scotch 
Story ; A Man’s Story. Crown 8vo. 7s. 6d. 


“* All the Stories have about them a charming domesticity.” —Zimes. 


RECOLLECTIONS OF OXFORD. ByG. 
V. Cox, M.A., late Esquire Bedel and Coroner in the University, 
Second and Cheaper Editien, crown 8vo, 6s. 


“Will pleasantly recall in many a country parsenage the memory of 
youthful days,”— Times, 


PICTURES OF COTTAGE LIFE IN THE 
WEST OF ENGLAND. By MARGARET E. POOLE. New and 


**Charming stories of peasant life written in something of Geo 
Eliot's style= Times. 


THE SCOURING OF THE WHITE 
HORSE; or, the Long Vacation Ramble of a London Clerk. By the 
Author of “‘Tom Brown's School Days.” Illustrated by Doyle. New 
and Cheaper Edition, square, 3s. 6d. 


STREETS AND LANES OF A CITY. 


Being Reminiscences of Amy Dutton. With a Preface by the BisHor 
of SaLissury. New and Cheaper Edition, globe 8vo, 2s. 6d. 


** A fascinating volume full of anecdotes that Dickens could scarcely 
have told more pleasantly.”—A thenaum, 


MEMOIR OF CHARLES MAYNE 
YOUNG, TRAGEDIAN. With Extracts from his Son’s Journal. By 
JULIAN CHARLES YOUNG, M.A. New and Cheaper Edition, 
crown 8vo, 75. 6d. 


“In this budget of anecdotes, fables, and gossip, old and new, relative 
to Scott, Moore, Coleridge, Wordsworth, Mathews, Bowles, Wellington, 
Peel, Louis Napoleon, Dickens, Thackeray, and others, the reader must 
be we indeed to please who cannot find entertainment.”—Paii Mail 
Gaselte. 


HENRY CRABB ROBINSON’S DIARY, 
REMINISCENCES, AND CORRESPONDENCE. Edited by Dr. 
SapDLER. New and Cheaper Edition, 2 vols., crown 8vo, 16s. 


** Brimful of anecdote, incident, learning, = talk, profound 
thought, sublime philosophy, childlike fun, bold speculation, and 
religious feeling lovely in its conception and practice.” —A theneum. 


MACMILLAN & CO., 29 and 30 BEDFORD STREET COVENT GARDEN, W.C. 
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ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


Meetings. With 76 Plates, mostly coloured, 47s.6d.; with Plates uncolour:d, 
145. €d. 


TRANSACTIONS.OF THE SOCIETY, Vol. VII. Part 8. Concluding 
the Volume. frice 30s., contains :— 


Dr James Muriz. “ Researches upon tte Anatomy of the Pinnipedia.” 


Part IL. 
Plates. 


Vol. VIII., Part 1., price 14*., contains :— 


** Descriptive Anatomy ot the Sea Lion (O¢aria jubata).” Seven — 


Professor W. H. Fiower, F.R.S. ‘On Risso’s Dolphin (Grampus gri- | 


sens).” Two Plates. 


INDEX TO THE PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY from 1830 to 1847, and from 1848 to 1860. In Two Volumes ; 
price 6s. each, 

A New Edition of the List of Vertebrated Animals Living in the Gardens 
of the Zoological Society of London will be published shortly. 

To be obtained at the Society’s Office, 11. Hanover Square, W. ; at Messrs. 

mans’, Paternoster Row, E.C. ; or through any Bookseller. 

*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £1 1s. per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 

N.B.—The Publi 
Metropolitan Districts. 


ed GRATIS at any address within the 


CHALK FOSSILS. : 
THOS. D. RUSSELL has FOR SALE 


a Choice Collection of Sponges, Bryozoa, Echinidew, Conchifera, Bra- 
chiopoda, Fishes, Crustacea, &c , from the Upper and Lower Chalk. 


Series of 20 species, 25s. ; 30 species, 40s. Elementary Sets from ros. 

More Complete Collections, including select and beautiful examples of 
Cidaris, Cyphosoma, Goniaster, &c., from £5 to £20. 

Catalogue of Collections in British Geology, Conchology, Microscopy &c., 
a to THOS. D. RUSSELL, 37, Arundel Street, 

ondon, W. 


PRINTING BY ELECTRICITY. 


An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 


Tt may be seen in operation at the patentees, Waterlow & Sons, 66, London 
Wall, EC. 


A prospectus and specimens of its production forwarded post free. 


On the 1st of every Month. 


THE JOURNAL of BOTANY, British 
ard FOREIGN. Edited by Henry Trimen, M.B., F.L.S., British 
Museum, assisted by J. G. Baker, F.L.S., Royal Herbarium, Kew. 

This, the only British periodical entirely devoted to botanical science, 
contains Original Articles and Short Notes by English and foreign 
botanists, Extracts avd Abstracts of Papers published in other journals, 
notices of New Books, Proceedings of Societies, and all the Botanical 
news of the month. It is illustrated by occasional plates and woodcuts. 

Annual Subscription, paid in advance, Twelve Shillings, post free in 
the United Kingdom ; single numbers, 15. he first volume of 
the New Series commenced in January, 1872. blished by Tayr or znd 
Co., 10, Little Queen Street, Lincoln’s Inn Fields. 


HOT-BLAST BLOWPIPE, tos. 6d. 

CENTRE BLAST BUNSEN, combining a jin. Bunsen, and a 
biowpipe powerful enough to fuse fine platinum wire, 7s. 6d. 

TABLE FURNACE, for operations below a white heat (without 
blast). This arrangement is as simple and easy to use as a common 
burner, and the crucibles can always be seen. Price for crucibles only, 
gos. Crucibles and ladles, 4os. 

The above obtained the highest award of the R Cornwall Poly- 
technic Society, 1871. &c., one stamp. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


DR. JAMES HUTCHISON STIRLING ON PROTOPLASM. 
Just published, in 8vo, price 2s. sewed, 


REGARDS PROTOPLASM. By James 


PROCEEDINGS OF THE S“IENTIFIC MEETINGS OF THE | 
SOCIELY for 1871, cloth, containing the p pers read at the Scientific | 


HUTCHISON STIRLING, F.R.C.S. and LL.D. Edin. New and 

improved Fdition, completed by addition of Part II. in reference to Mr. 

ben 4 Second Issue and oj Preface in rep'y to Mr. Huxky i 
east.” 


‘* Anything more complete and: final in the way of refutation thin th 


Essay I cannot well imagine.”—Sir Joun HekscHEL. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW WORK BY PROFESSOR TYNDALL. 
On Tuesday, June 11, in One Volume, 8vo, 


RESEARCHES IN MOLECULAR PHY- 
SICS BY MEANS OF RADIANT HEAT: a Series of Memoirs 
collected from the Philosophical Transactions. By JOHN TYNDALL 

D., F.R.S_, Professor of Natural Philosophy in the Royal Institutio 
of Great Britain. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Second Edition, in crown 8vo, price 1s. 


SCIENCE AND REVELATION: a Lec- 
ture delivered in Liverpool and Leeds, in concluding a Course of Lectures 
on Meteorology for the North of England Council for the Education of 
Women. By JAMES STUART, M.A, Fellow and Assistant-Tutor 
Trin. Coll. Cantab. 


London: LONGMANS, GREEN, and CO., Paternoster Row. 


In One Volume, post 8vo, price ros. 6d. cloth, 


ESSE AND POSSE; a Comparison of Di- 
vine Eternal Laws and Powers, as severally indicated in Fact, Faith, and 
Record. By HENRY THOMAS BRAITHWAITE, M.A. Cantab. 
and of the Hon. Soc. of the Inner Temple. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


DR. BREE ON DARWINISM. 
In crown 8vo, with 36 Woodcuts, price 14s. cloth, 
AN EXPOSITION OF FALLACIES IN 


THE HYPOTHESIS OF MR. DARWIN. ByC. R. BREE, M.D., 
} og S., Author of ‘* Birds of Europe not Observed in the British Isles,” 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


A NEW FIRST BOOK OF BOTANY. 


BOTANY FOR BEGINNERS; an Intro- 
duction to the Study of Plants. By MAXWELL T. MASTERS, M.D., 


F.R.S, late Lecturer on Botany at St. George’s Hospital. With roo 
llustrations, price 3s. 6d. 


“We heartily recommend ‘ Botany or Beginners’ to teachers and nts 
who are desirous of interesting young persons in the science, and who can 
appreciate the value of aclear.y- written, simple, and yet accurate elementary 
treatise.”—Nature. 


London: BRADBURY, EVANS, & CO., 10, Bouverie Street, E.C. 


‘THE GARDEN,” 


A Weekly ILustrated Journal Devcted So'ely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1Am Rosinson, F.L.S., Author of 
“* Hardy Flowers,” *‘ Alpine Flowers for English Gardens,” ‘* The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. Special pains are taken 
to make THE GARDEN intelligible and useful in all its parts to every lover 
of a garden. 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 198. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, W.C. 


Printed by R. Cray, Sons, & Tayior, at 7 and 
at the Office, 38, Street, 


Bread Street Hill, in the City of Lon and published Macm 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 137, VOL. 6] 


THURSDAY, JUNE 13, 1872 


Registered as a Newspaper at the General Post Office) 


[All Rights are Reserved 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. 

The last Meeting of the Session will be held on Monday, 17th inst., at 8 p.m, 

Papers to be Read— 
1. “The Tribes of North Aracan.” By R. St, Andrew St. John, Esq. 
“ Australian Languages and Traditions.” By Rev. W. Ridley, M.A. 
(communicated by the Earl of Kimberley). 
“ Indian Picture Writing in British Guiana.” By C. B. Brown, Esq. 
4 “The Ainos of Yeso.” By Commander H. C. St John, R.N. 


J. FRED. COLLINGWOOD, Secretary. 


» 


Y 


A SECOND COURSE OF LECTURES, 

Designed to mect current forms of Unbelief among the Educated Classes, 
Will be DELIVERED (p.v.) in connection with the 
CHRISTIAN EVIDENCE SOCIETY, 
At St. GEORGE’S HALL, Langham Place, 


On Tvespay and Fripay Evenincs during June and July, commencing 
une 18, 


The FIRST LECTURE will be by 
The Rev. DR. MOZLEY, Canon of Christ Chureh, Regius Professor o 
Divinity, University of Oxford. 
Subject ;—‘‘ THE PRINCIPLE OF CAUSATION CONSIDERED IN 
OPPOSITION TO ATHEISTIC THEORIES.” 
The Chair will be taken at Three o’clock by 
His Grace the ArcuBisHor of CANTERBURY. 
Subsequent Lectures will be delivered by— 
The Very Rev. Charles Merivale, D.D., Dean of Ely. 
The Rev. Canon Birks, M.A., Professor of Moral Philosophy in the Univer- 
sity of Cambridge. 
Rev. Thos. Pownall Boultbee, LL.D., Principal of St. John’s Hall Theo'o- 
gical College, Highbury. 
Rev. Joseph Angus, M.A., D.D. 
Sir Bartle Frere, K.C.B. 
Dr. J. H. Gladstone, F.R.S. 
Charles Brooke, Esq., M.A., F.R.S. 
Benjamin Shaw, Esq., M.A, Barrister-at-law. 
W. R. Cooper, Esq., Secretary of Socicty of Biblical Archxology. 


The Chairmen will consist of His Grace the Archbishop of York, the Ear 
of Shaftesbury, E. Baines, Esq., M.P., the Hon. Sir Gillory Pigott, the 
Lord Bishop of Gloucester and Bristol, W. McArthur, Esq., M.P., the Lord 
Bishop of Winchester, the Earl of Lichfield, and the Earl of Harrowby. 


Tickets for the Course (with a syllabus of the Lectures), 7s. 6d., 5s., and 
2s. 6d. , or to admit three, 15s. and 1os., may be had of Messrs. Hatchards, 
Piccadilly ; Nisbet and Co., Berners Street ; Hodder and Stoughton, Pater- 
noster Row ; Dalton and Lucy, Cockspur Street ; Seeley, Fleet Street, &c., 
and at the office of the Society, 2, Duke Street, Adelphi. 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM 
necessary for a month’s use in any ordinary water-closet, and by an 
ingenious arrangement a definite quantity of the disinfectant passes into 
the pan when the plug is pulled, and the liquid left in the pan instantly 
absorbs all foul emanations. 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


OPEN SCHOLARSHIPS AND EXHIBITION IN NATURAL 
SCIENCE. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL.—A SCHOLARSHIP of £40 per annum, tenable for three 
years, and an EXHIBITION of £20 for one year, awarded annually, 

y open competition, in Natural Science. 


The Examination for 1872 will be held in SEPTEMBER NEXT.—For 
further particulars apply to the Dean or to the Registrar, at the Hospital. 


W. B. CHEADLE, M.D., Dean of the School. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREEZ7, 
LONDON, W. 
DirecrepD sy ARTHUR VACHER. 


ROYAL COUNCIL of EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open fof 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof, 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


PRINTING BY ELECTRICITY. 


An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 


It may be seen in operation at the patentees, Waterlow & Sons, 66, London : 


Wall, E.C. 
A prospectus and specimens of its production forwarded post free. 
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MR. MURRAY’S 
FOREIGN HANDBOOKS. 


The following are now ready ;— 
HANDBOOK OF TRAVEL TALK. 3s. 6d. 
ie — GERMANY and the RHINE. 


- SOUTH GERMANY and the TYROL, 

Pe SWITZERLAND and the ALPS. Ios, 

a FRANCE and the PYRENEES. 12s. 

pe CORSICA and SARDINIA, 4s. 

on PARIS and its ENVIRONS. 35. 6d. 

PLAN of PARIS. 35. 6d. 

we NORTH ITALY and VENICE. 12s, 

Sa CENTRAL ITALY and FLORENCE. 
10s. 

ROME and its ENVIRONS. tos. 

ns SOUTH ITALY and NAPLES. | tos. 

SICILY and PALERMO. 12s. 

PORTUGAL and LISBON. 

SPAIN and ANDALIJJSIA. 2 vols., 245. 


- RUSSIA, MOSCOW, and FINLAND. 
15s. 
DENMARK, NORWAY, and SWEDEN. 


155. 
SYRIA and PALESTINE. 
BOMBAY. 12s. 
MADRAS. 
TURKEY in the EAST and CONSTAN- 
TINOPLE. 153s. 
ss GREECE and IONIAN ISLANDS. 155. 


2vols. 245. 


MURRAY’S KNAPSACK GUIDES. 
ITALY. 6s. | THE TYROL. 6s. 
NORWAY. 6s. 


JOHN MURRAY, Albemarle Street. 


R. MURRAY'S 
ENGLISH HANDBOOKS. 


HANDBOOK FOR LONDON. 3s. 6d. 
oa ESSEX, CAMBRIDGE, SUFFOLK, and 
NORFOLK 12s. 
+ KENT and SUSSEX. Ios. 


= SURREY, HANTS, and ISLE of 
WIGHT: tos. 

Ps BERKS, BUCKS, and OXON. 7s. 6d. 

+“ WILTS, DORSET, and SOMERSET. 
Ios. 

‘a DEVON and CORNWALL. Ios. 

GLOUCESTER, HEREFORD, and 
WORCESTER. 7s. 6d. 


SOUTH WALES. 7s. 

a NORTH WALES. 6s. 6d. 

= DERBY, STAFFORD, LEICESTER, 
and NOT TS. 7s. Gd. 

- SHROPSHIRE, CHESHIRE, and LAN- 

CASHIRE. tos. 
YORKSHIRE. 12s. 
me DURHAM and NORTHUMBERLAND. 


Qs. 
and CUMBER- 


7 MAP of the LAKES. 3s. 6d. 
HANDBOOK—SCOTLAND. 95. 
HANDBOOK—IRELAND. 125. 


HANDBOOK TO THE CATHEDRALS OF ENGLAND. 
With 300 Illustrations, arranged as follows :— 

Southern Division. 2 vols. Eastern Division. 1 vol. 

Western Division. 1 vol. Northern Division. 2 vols. 


JOHN MURRAY, Albemarle Street. 


Nearly ready, in royal 8vo, with 11 


A POPULAR INTRODUCTION to the 
By AMEDEE 


Coloured Plates and 450 Woodcuts, 


SHE FORCES OF RATES 


STUDY of PHYSICAL PHENOMENA, 
GUILLEMIN. 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited with Additions and Notes by 
J. NORMAN LOCKYER, F.R.S. 
MACMILLAN & CO., London. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is ge avoided ; a 
soft bandage being worn round the body, while the requisite 
A resisting power is supplied by the MOG. MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
@ that it cannot be detected, and may be worn hays | sleep. A 
descriptive circular may be had, and the Truss (which cannot 
Sy to bby forwarded by post, on the circumference of the body, 
w the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6d., and 31s. 6d. 
gu Gd ‘gan, and sas. ‘ost-free. 
»» Umbili 428. 


ELASTIC STOCKINGS, KNEE-CAPS, 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


MACMILLAN’S MAGAZINE, 


No. 152. FOR JUNE. 


PrIcE 1s. 


CONTENTS OF THE NUMBER. 


—‘*The Strange Adventures of a Phaeton.” By William Black, Author 
of ‘‘A Daughter of Heth,” &c. Chapters XVI.—XVIII, 


2.—** Asylums for Drunkards.” By D. Dalrymple, M.P. 

Social New York.” 

4.—‘ Alfonso the Wise, King of Castile.” By Mary Ward. 

5.—“ Christina North.” Chapters XXII.—XXVI. 

6.—** Ta’Abbet Shurran and his Companions.” By W. Gifford Palgrave. 
7.—** Walter Scott and Burns.” By Sir Bartle Frere. 


MACMILLAN & CO., LONDON . 


Sold by all Booksellers, Newsagents, and at all Railway Sta tions. 
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In crown 8vo, cloth, price 45. 6d, 


ON BONE-SETTING 


(SO CALLED), 


And its Relation to the Treatment of Joints Crippled by Injury, Rheumatism 
Inflammation, &c. 
Reprinted from the Zancet, with Additions. 


By WHARTON HOOD, M.D., M.R.CS. 


THE TIMES. 


‘We congratulate the author upon what he has achieved. It | 
required no small courage to declare that he had ventured into | 
the regions of irregular practice, and had brought back thence | 
truth worthy to be borne in mind by the legitimate professors of | 
the art of healing. It required no small discretion to make this 
avowal in a way that should wound no susceptibilities and excite | 
no opposition, Dr. Wharton Hood has accomplished both | 
objects, and he merits praise accordingly.” 


THE MEDICAL TIMES. 


“Dr. Hood’s book is full of instruction, and should be read 
by all surgeons.” 


THE GLOBE. 
‘* The whole book is one that should, in principle at least, be 


THE STANDARD. 


‘The letterpress is illustrated by figures which show the 
method of grasping and of moving the limbs ; and the narrative 
contains the histories of several remarkable cases; among others 
that of the Hon. Spencer Ponsonby, which occasioned such 
marvel while Mr. Hutton was still alive ; and before the nature 
of his treatment had been made the subject of Dr. Wharton 
Hood’s able and lucid exposition. The effect of this exposition 
must be that such cures will be marvels no longer, and the public 
will have no need to go beyond the limits of the medical pro- 
fession to obtain them.” 


THE MEDICAL PRESS AND CIRCULAR. 


“ The author having had the opportunity of learning all that 
a very successful bone-setter practised, carefully studied the whole, 


familiar to all who may have occasion for domestic surgery. 
Captains of trading ships, emigrants, and many others would 
learn useful lessons from its pages ; and we are glad to see that 
it has been very highly commended by several of the strictly 
medical journals.” 


and has laid before the profession a very interesting book as the 

results of his investigations. All those who know what bone- 

setters pretend to do should read Dr. Hood’s volume, which is 
| written in a charming style, and does credit both to his heart and 
| to his head.” 


MACMILLAN & CO., 29 and 30, 


Bedford Street, Covent Garden, W.C. 


BOOKS FOR SUMMER READING. 


THE NILE ‘TRIBUTARIES OF ABYS- 
SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S. W. 
oo age New and Cheaper Edition, crown 8vo, with Mapsand Illus- 
trations, 6s. 


“The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


of the NILE, and Exploration of the Nile Sources. By Sie S. W. 
BAKER, F.R.G.S. ew and Cheaper Edition, crown 8vo, with Maps 
and Illustrations, 6s. 


THE ALBERT N’YANZA GREAT BASIN 


“* Charmingly written, full of incident, and free from that wearisome 
reiteration of useless facts which is the drawback to almost all books of 
African travel.” —Sfectator. 


A YEAR’S JOURNEY THROUGH CEN- 
TRAL AND EASTERN ARABIA in 1862—3. By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 


** As amusing as a tale of the Arabian Nights.”—Sfectator. 


‘* A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
from Byron, Marryatt, and Sinbad, combined.”—Padi 

azette, 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous IIlustra- 
tions, crown 8vo, 10s. 6d. 


** Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.”—Sfectator. 


THE MALAY ARCHIPELAGO: the Land 
of the Orang-utan and the Bird of Paradise. A Narrative of Travel, 
By ALFRED RUSSEL WALLACE, Third and Cheaper Edition, 
with numerous Illustrations, crown 8vo, 7s. 6d, ‘ 


“* A vivid picture of tropical life, which may be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind.”—Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


** An entertaining and spirited record of travel in lands which have a 
fascinating interest for Englishmen,” —Sfectator. 


THE SCENERY OF SCOTLAND, viewed 


in connection with its Physical Geology. By ARCHIBALD GEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, ros. 6d. 


Amusing, picturesque, and 


A PAINTER’S CAMP IN THE HIGH- 
ag ag P. G. HAMERTON. New and Cheaper Edition, extra 


““ We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.”—Guardian. 


BIBLE TEACHINGS IN NATURE. By 
the Rev. HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s! 
“* He has made the world more beautiful to us, and unsealed our ears 


to voices of praise and messages of love that might otherwise have been 
unheard.”—Sritish Quarterly Review. 


MACMILLAN & CO., 29 and 30 BEDFORD STREET, COVENT GARDEN, W.C. 
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“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosrnson, F.L.S., Author of 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. Special pains are taken 
to make THE GARDEN intelligible and useful in all its parts to every lover 
of a garden. 


The Flower Garden. | 
Landscape Gardening. 
The Fruit Garden. 


Hardy Flowers. 
Town Gardens. 
The Conservatory. 


Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove.’ 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at ss. 
fora Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN : 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing, 
Legal, and Parliamentary matters. 


Review oF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES’ 
REcorD. 


The Official Organ of the Country Brewers’ Society, 
(Founded 1822.) 


“'The Brewers’ Guardian” is published on the Evenings of every alternate 
Senden, on and is the only jouuaal officially connected with brewing interests 
Subscription, 16s. 6¢. per annum, post free; Single Copies, 1s. each. Re~ 

gistered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London E.C. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 
Orders exceeding 4os. in value delivered free tc any Railway Station in 

England. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


HOLLOWAY’S PILLS.—The Change of 


Seasons.—Unless preventive and strengthening measures be adopted 
disease is apt to overtake the sensitive, feeble, and constitutionally deli- 
cate at these periods. These pills are particularly recommended for 
allaying the first seems of disordered action, and repressing the first 
encroachment of ill-health. A careful perusal of the “instructions” 
folded round every box of pyc 's will lain what-the diffi- 
culty is, and how it can best be remedied. The body will be freed not 
only from disease, but the blood will be purified and enriched through 
the thorough concoction and assimilation of the food insured by the use 
of this medicine according to the plain, consistent, and complete direct 
tions intelligible alike by all classes. 


FRY? S 
CARACAS 
COCOA. 


“ As a delicious, refreshing, and beverage, E2 pe flavour 
offered to 


DR. PETTIGREW ON 
THE PHYSIOLOGY OF CIRCULATION. 


The publishers of the Edinburgh Medical FYournal beg to intimate that 
arrangements have been made for the appearance in the Journal of a Course 
of Lectures *‘On the Physiology of the Circulation in Plants, in the Lower 
Animals, and in Man,” delivered at the Royal College of Surgeons, Edin. 
burgh, by James Batt Perticrew, M.D., Edin, F.R.S. Lond., Patholo- 
gist to the Royal Infirmary of Edinburgh, &e. 


These important Lectures will begin with the Number for July, the com- 
mencement of a New Volume, and be continued throughout the year. 


*,* The Journal is published monthly, price 2s., and may be had of any 
Bookseller, or post-free from OLIVER AND Boyp, for 24S. per annum. 
Edinburgh : OLIVER anp BOYD. 
London: SIMPKIN, MARSHALL, & CO. 


MR. EVANS’S WORK ON STONE IMPLEMENTS. 
On Tuesday next will be published in 8vo, with 2 Plates and 476 Woodcuts 
price 28s., 
THE ANCIENT STONE IMPLEMENTS, 
WEAPONS, and ORNAMENTS of GREAT BRITAIN. By JOHN 


EVANS, F. R.S. .» F.S.A, ar Secretary of the Geological and 
Numismatic Societies of London, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


DR. JAMES HUTCHISON STIRLING ON PROTOPLASM. 
Just published, in 8vo, price 2s. sewed, 
AS REGARDS PROTOPLASM. By James 
HUTCHISON STIRLING, F.R.C.S. and LL.D. Edin. New and 
improved Edition, completed by addition of Part II. in reference to Mr. 


Huxley’s Issue and oJ Preface in reply to Mr. Huxley in 
Yeast.” 


maple more complete and final in the way of refutation than this 
cannot well imagine.”—Sir JoHn HERscHEL. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


PUBLICATIONS 
OF THE 


AGRICULTURAL & HORTICULTURAL 
ASSOCIATION (Limited). 


a ~ Mineral Constituents removed from an Acre of Soil by an Average 
a Wheat, Oats, Barley, Turnips, &c. ; also the rtionate Re- 
tllising Effects of 0, Super- hates, Potash, Salts, Farmyard 


II.—The Fattening and Qualities of ly all 
the F ig Substances in : the Manazial 
Value of of the residue from each article. 

Opinions of the Press. be 


indicator of the values of the foods for cattle.” 


ie oa cannot fail to be very useful tothe keepers of horses and meat 
stock, and it will be an ‘eye-opener’ to many who will perceive how it is 
they have been so often disappointed after giving large prices for fancy foods.” 
—Sporting Times. 

“ A very ae table. The system isa capital one, and we recom- 
mend publsbed bythe tral frends to ivest a tiling and procure one of the 
tables ed by the ‘Agricultural and *—Land 


Price One Shilling each, Post Free. 


THE AGRICULTURAL ECONOMIST. 


A tote Journal, containing Reports and Prices Current of the Asso- 
ciation, to the encouragement of Co-opera- 
tion in Ym Sm and in general Trading. 


Price 6d. per month, or 5s, per annum, Post Free. 


Economist” for 1870 and 187r, half- 
bound, price 7s. 6a. each. 


PREPARING FOR PUBLICATION. 


the relative values of all Manures in common 


nourishing 
and fine aroma, it certainly surpasses sagthing that 
the public. Mirror. 


Address, 35. King Street, Westminster, S.W. 


at the Office, 38, Street, Ni 


the City of London, and published by Macm 
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Of Nature trusts the mind which builds for aye.”—WORDSWORTH 
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SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Direcrep sy ARTHUR VACHER. 


ROYAL COUNCIL of EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY. DAY and EVENING. The subjects of the above 
Examinations canbe studied either Privately or in Classes. Fees 
moderate. Analyses and investigations ae to Prof, 
E, V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


THE PHILOSOPHY OF SCIENCE. By 
T. S. BARRETT. CASUALITY. Cloth, 4s. 6d. 


small but clever book.” —Pogular Science Review. 
PROVOST & CO., 36, Henrietta Street, W.C. 


CRITICAL HISTORY OF THE DISCO- 


VERY OF THE LAW OF CONSERVATION OF FORCE, By 
J. DRYSDALE, M.D. 


London: BAILLIERE. Price rs. 


CHALK FOSSILS. 
THOS. D. RUSSELL has FOR SALE 


a Choice Collection of Sponges, Bryozoa, Echinidz, Conchifera, Bra- 
chiopoda, Fishes, Crustacea, &c., from the Upper and Lower Chalk. 
Series of 20 species, 25s. ; 30 species, 40s, Elementary Sets from 1os. 


More Complete Collections, including select and beautiful examples of 
Cidaris, Cyphosoma, Goniaster, &c., from £5 to £20. 


Catalogue of Collections in British Geology, Conchology, Microscopy &c. 
post free on application to THOS. D. RUSSELL, 37, Arundel Street, 
ndon, W. 


PRINTING BY ELECTRICITY. 


An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 


It may be seen in at the patentees, Waterlow & Sons, 66, London 


Wall, E.C. 
> A prospectus and specimens of its production forwarded post free. 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM | 
necessary for a month’s use in any ordinary water-closet, and by an | 
ingenious arrangement a definite quantity of the disinfectant passes into 
the pan when the plug is pulled, and the liquid left in the pan instantly 
absorbs all foul emanations. 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales, 
Makers of the GREAT CLOCK of the Houses of Parliainent, 


Price Lists on application, 


E, DENT & CO., 61, Strand, and 34 and 35, Royal Exchange; 
and the Factory, Savoy Street, London. 


WORKS BY J. MACPHERSON, M.D. 


THE BATHS and WELLS of EUROPE; 
their Action and Uses, with Hints on Diet, Cures, and Change of Air. 
With Map. Extra fcap, 8vo, 6s. 6d. 


‘** We honestly believe that this work, containing as it does in a condensed 
shape. an outline of all that is needful to know as to the therapeutic action of 
baths and waters, will be found most useful to the practitioner and to the 
public.” —Lancet. 


OUR BATHS and WELLS: the Mineral 


Waters of the British Islands, with a List of Sea Bathing Places, Extra 
fcap. 8vo, 3s. 


MACMILLAN & CO., LONDON. 
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By AMEDEE 


Ready in September, in royal 8vo, with 11 Coloured Plates and 450 Woodcuts, 


THE FORGES OF NATURE. 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 


GUILLEMIN. 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited with Additions and Notes by 
J. NORMAN LOCKYER, F.R.S. 
MACMILLAN & CO., London. 


“= MICHAEL 


By J. H. GLADSTONE, Ph.D., 
CONTENTS :—The Story of his Life—The Study of his Character—Fruits of his Experience—His Method of 
Working—The Value of his Discoveries. 


MACMILLAN & CO., London. 


Just ready, in crown 8vo, price 4s. 6d. 


FARADAY. 
F.R.S. 


SCIENCE PRIMERS FOR ELEMENTARY SCHOOLS. 


18mo, cloth limp, 1s. 


limp, Is. 


18mo, cloth limp, Is. 


A New Series of Science Primers for Elementary 


SCHOOLS, under the joint Editorship of Professors HUXLEY, ROSCOE, and BALFOUR STEWART, 
for the purpose of facilitating the introduction of Science teaching into Elementary Schools. These Primers are 
written in such a manner as to make the information conveyed in them intelligible and interesting to pupils 
in their earliest stage. The series is clearly printed on good paper, and illustrations are given wherever 
they are necessary to the clear understanding of the text. The following are the first Volumes of the series :— 


INTRODUCTORY.—ByT. H. HUXLEY, F.R.S., Professor of Natural History in the Royal School of Mines. 


[ Shortly. 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cloth 


[This day. 


PHYSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Manchester. 


[ This day. 


Other Volumes will follow, and will be announced shortly. 
MACMILLAN & CO., London. 


MACMILLAN’S MAGAZINE, 


No. 152. FOR JUNE, 


Price ts. 


CONTENTS OF THE NUMBER. 


t.—'‘ The’Strange Adventures of a Phaeton.” By William Black, Author 
of ‘‘A Daughter of Heth,” &c. Chapters XVI.—XVIII, 


a.—** Asylums for Drunkards.” By D. Dalrymple, M.P. 

Social New York.” 

4.—‘‘ Alfonso the Wise, King of Castile.” By Mary Ward. 

Christina North.” Chapters XXUL.—XXVI. 

6.—"* Ta’Abbet Shurran and his Companions.” By W. Gifford Palgrave. 
7.—** Walter Scott and Burns.” By Sir Bartle Frere. 


MACMILLAN & CO., LONDON 


Sold by-all Booksellers, Newsagents, and at all Railway Stations. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. XLVII. for MAY, 1872, Contatns— 

Original Communications : 4 

Dr. GetrowskYy. On the Action of Quinine on the Colourless Blood- 
corpuscles. 

ArTHUR Ernest Sansom, M.D. Lond., M.R.C.P. On the Antiseptic 
Treatment of Small-pox. 

Joun Havpon, M.A., M.D. A Case of Tumour on the Brain, with the 
Ophthalmoscopic Appearances Observed. 

Westminster Hospital Papers. 
aman of the Right Femur. Under the Care of Mr. BARNARD 
OLT. 


The Elimination Theory of the Cure of Diseases. Part III. By Dr. AnsT1I8. 
The New Alcohol Research of M. Subbotin. By THe Eprror. 
Reviews. 
Clinic of the Month. 
Extracts from British and Foreign Journals. 
Notes and Queries. 
Bibliography. 
MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 
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BOOKS FOR SUMMER READING. 


THE NILE ‘TRIBUTARIES OF ABYS- 
SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S. W. 
BAKER. New and Cheaper Edition, crown 8vo, with Maps and Illus- 
trations, 6s. 

“The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


THE ALBERT N’YANZA GREAT BASIN 
of the NILE, and Exploration of the Nile Sources. By Sir-S. W. 
f BAKER, F.R.G.S. New and Cheaper Edition, crown 8vo, with Maps 
and Illustrations, 6s. 
** Charmingly written, full of incident, and free from that wearisome 
reiteration of useless facts which is the drawback to almost all books of 
African travel.” —Sfectator. 


A YEAR’S JOURNEY THROUGH CEN- 
TRAL AND EASTERN ARABIA in 1862—3. By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 

“ As amusing as a tale of the Arabian Nights.”—Sfectator. 

‘* A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
expect from Byron, Marryatt, and Sinbad, combined.”—Pad/ Mail 
Gazette. 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous Illustra- 
tions, crown 8vo, ros. 6d. 

** Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.” —Sfectator. 


THE MALAY ARCHIPELAGO: the Land 
of the Orang-utan and the Bird of Paradise. A Narrative of Travel. 
By ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 
with numerous Illustrations, crown 8vo, 7s. 6d, 


“* A vivid picture of tropical life, which may be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind.” —Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


** An entertaining and spirited record of travel in lands which have a 
fascinating interest for Englishmen.”—S/ectator. 


THE SCENERY OF SCOTLAND, viewed 
in connection with its Physical Geology. By ARCHIBALDGEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, ros. 6d. 


* Amusing, picturesque, and instructive.” —TZimes. 


A PAINTER’S CAMP IN THE HIGH- 
pg a P. G. HAMERTON., New and Cheaper Edition, extra 


“‘We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.”——-Guardian. 


BIBLE TEACHINGS IN NATURE. By 
the Rev. HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s? 
* He has made the world more beautiful to us, and unsealed our ears 


to voices of praise and messages of love that might otherwise have been 
unheard.”—British Quarterly Review. 


HOLIDAYS ON HIGH LANDS; or, 
Rambles and Incidents in Search of Alpine Plants, By the Rev. H. 
MACMILLAN. Globe 8vo, 6s. 

‘*Mr. Macmillan’s glowing pictures of Scandinavian nature are enough 
to kindle in every tourist the desire to take the same interesting high 
lands for his own Autumn holidays.”"—Saturday Review, 


THE POPULATION OF AN OLD PEAR 
TREE, From the French of E. VAN BRUYSSEL, edited by the 
Author of **The Heirof Redclyffe,” with Illustrations by BECKER. 
Second Edition, crown 8vo, 6s. 


‘*A whimsical and charming little book.”=Atheneum. 


STATION LIFE IN NEW ZEALAND. 
By Lady BARKER. New and Cheaper Edition, crown 8vo, 3s. 6d. 


“‘ We have never read a more truthful or a pleasanter little book.”— 
Athenaum. 


SPRING COMEDIES. Stories by Lady 
BARKER. Contents :—A Wedding Story ; A Stupid Story; A Scotch 
Story ; A Man’s Story. Crown 8vo. 7s. 6d. 


All the Stories have about them a charming domesticity.”— i#mes. 


RECOLLECTIONS OF OXFORD. ByG. 


V. Cox, M.A., late Esquire Bedel and Coroner in the University. 
Second and Cheaper Editicn, crown 8vo, 6s, 


“* Will pleasantly recall in many a country parsonage the memory of 
youthful days.” — Times. 


PICTURES OF COTTAGE LIFE IN THE 


“‘Charming stories of peasant life written in something of George 
Eliot’s style.”—Zimes. 


THE SCOURING OF THE WHITE 


HORSE ;; or, the Long Vacation Ramble of a London Clerk. By the 
Author of *‘ Tom Brown’s School Days.” Illustrated by Doyle. New 
and Cheaper Edition, square, 3s. 6d. 


STREETS AND LANES OF A CITY. 


Being Reminiscences of AMy Dutton. With a Preface by the BisHop 
of Satrspury. New and Cheaper Edition, globe 8vo, 2s. 6d. 


** A fascinating volume full of anecdotes that Dickens could scarcely 
have told more pleasantly.” —A theneum., 


MEMOIR OF CHARLES MAYNE 
YOUNG, TRAGEDIAN. With Extracts from his Son’s Journal. By 
JULIAN CHARLES YOUNG, M.A. New and Cheaper Edition, 


crown 8vo, 75s. 62. 


“In this budget of anecdotes, fables, and gossip, old and new, relative 
to Scott, Moore, Coleridge, Wordsworth, Mathews, Bowles, Wellington 
Peel, Louis Napoleon, Dickens, Thackeray, and others, the reader must 
2 indeed to please who cannot find entertainment.”—Paii 

aszelte, 


HENRY CRABB ROBINSON’S DIARY, 
REMINISCENCES, AND CORRESPONDENCE. Edited by Dr. 
SapLeR. New and Cheaper Edition, 2 vols., crown 8vo, 16s. 

** Brimful of anecdote, incident, learning, quaint tal rofound 
thought, sublime philosophy, childlike fun, Told 
religious feeling lovely in its conception and practice.” —A theneum. 


MACMILLAN & CO., 29 and 30 BEDFORD STREET, COVENT GARDEN, W.C. 
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MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &¢. 


Voltaic Batteries of every description, and materials for constructing the same. 


Ordcrs exceeding 4os. in value delivered free to any Railway Station in 
England. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


‘THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1AM Rosinson, F.L.S., Author of 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘The Parks, 
Proménades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. Special pains are taken 
to make THE GARDEN intelligible and useful in all its parts to every lover 
ef a garden. 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 


The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for 2 Year, payable in ad- 
vance ; ana in Monthly Parts. Specimen Copies (post-free), 4}: 


37, Southampton Street, Covent Garden, W.C. 


NEW GAS APPARATUS. 


HOT-BLAST BLOWPIPE, tos. 6d. 

CENTRE BLAST BUNSEN, combining a jin. Bunsen, and a 
blowpipe powerful enough to fuse fine platinum wire, 7s. 6d. 

TABLE FURNACE, for operations below a white heat (without 
blast). This arrangement is as simple and easy to use as a common 
burner, and the crucibles can always be seen. Price for crucibles only, 
3os. Crucibles and ladles, 40s. Muffles, 7es. 

The above obtained the highest award of the Royal Cornwall Poly- 
technic Society, 1871. Drawings, &c., one stamp. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
\ resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, tting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6d., and 31s. 6. 
jouble ,, 315 6d., 428., and 525. 6d. 
» Umbilical 42s, and 52s. 64. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. ey are porous, light in texture, and inexpensive, and drawn 
on over an ordinary ing. Price, 4s. 6d., 75. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


WORKS BY JOHN TYNDALL, LL.D., F.R.S. 


Professor of Natural Philosophy in the Royal Institution o 
___ Great Britain. 


CONTRIBUTIONS TO MOLECULAR 
| PHYSICS IN THE DOMAIN OF RADIANT HEAT; a Series of 
| Memoirs published in the ‘* Philosophical Trans-ctions” and Philc- 
sophical Magazine,” with Additions. With 2 Plates ‘and 31 Woodcuts. 
8vo, price 16s. 

| 


HEAT A MODE OF MOTION. Fourth 
| Edition, with Alterations and Additions ; a Plate and 108 Woodcuts. 
Crown 8vo, price 10s. 6d. 

SOUND:- A Course of Eight Lectures de- 
livered at the Royal Institution of Great Britain Second Edition, re- 
vised ; with a Portrait of M. Chladni, and 169 Woodcut Illustrations. 
Crown 8vo, price gs. 

RESEARCHES ON DIAMAGNETISM: 
AND MAGNE-CRYSTALLIC ACTION ; including the Question of 
Diamagnetic Polarity. With Six Copper Plates and numerous Woodcut 
Illustrations. 8vo, price 14s. 

FARADAY AS A DISCOVERER. New 


and Cheaper Edition, with Two Portraits. Fep. 8vo, price 3s. 6d. 


ESSAYS ON THE USE AND LIMIT OF 
THE IMAGINATION IN SCIENCE. 8vo, price 3s. 


FRAGMENTS OF SCIENCE. 


Edition, revised. 8vo, price 14s. 


HOURS OF EXERCISE IN THE ALPS. 


Second Edition ; with Seven Woodcut Illustrations by E. Whymper. 
Crown 8vo, price 12s. 6d. 


NOTES OF A COURSE OF SEVEN 
LECTURES ON ELECTRICAL PHENOMENA AND THEO- 
RIES, delivered at the Royal Institution of Great Britain, A.D. 1870. 
Crown 8vo, price 1s. sewed: 1s. 6d. cloth. 


NOTES OF A COURSE OF NINE LEC- 
TURES ON LIGHT, delivered at the Royal Institution of Great 
Britain, A.D, 1869. Crown 8vo, price 1s. sewed ; or 15. 6d. clo 


Fourth 


. London: LONGMANS, GREEN, & CO., Paternoster Row. 


Now published, price 5s., with Engravings, 


INTRODUCTION 


TO THE 
STUDY OF BIOLOGY. 


By H. ALLEYNE NICHOLSON, M.D., D.Sc., F.R.S.E., &c., Professor 
of Natural History and Botany in University College, Toronto. 


** Admirably written and fairly illustrated, and brings within the compass 
of 160 pages the record of investigations and discoveries scattered over as 
many volumes. Seldom indeed do we find such subjects treated in a style 
3 once so popular and yet so minutely accurate in scientific detail.”— 

ycotsman. 


By the Same Author, 


A MANUAL OF ZOOLOGY FOR STU- 
DENTS. Second Edition. 243 Engravings, 12s, 6d. 


TEXT-BOOK OF ZOOLOGY FOR 


SCHOOLS. 153 Engravings, 6s, 


INTRODUCTORY TEXT-BOOK OF 
ZOOLOGY. 127 Engravings, 3s. 6d. 


MANUAL OF PALAZZONTOLOGY. With 


400 Engravings. the Press. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


HOLLOWAY’S PILLS.-—Nervous Derange- 


ments.—Not only is the Nervous system affected by variations of tem- 
perature and atmospheric vicissitudes, but it also intensely sympathises 
with disorder in any part of the body. These excellent pills, long noted 
for their powers of promoting digestion, regulating secretions, and enforc- 
ing excretions, have likewise proved themselves the most certain of neuro- 
tonics and the best preservers of vital energy. In Summer Holloway’s 
Pills are especially useful in guarding the system against malaria and 
sunstroke from excessive heat, and in perfecting digestion to that degree 
which permits the various vegetables and fruits abounding at this season 
to be eaten with impunity, even often with advantage to the health. 


Printed by R. Cray, Sons, & Taytor, at 7 and 8, Bread Street 
at the Office, 38, Bleecker 


Hill, in the City of London, and published by Macmittan & Co. 


Street, New York.—Tuurspay, June 20, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 139, VOL. 6] 


THURSDAY, JUNE 27, 1872 


Regi d as a Newspaper at the General Post Office] 


[All Rights are Reserved 


OPEN SCHOLARSHIPS AND EXHIBITION IN NATURAL 
SCIENCE. 
ST. MARY’S HOSPITAL MEDICAL 
SCHOOL.—A SCHOLARSHIP of £40 per annum, tenable for three 


years, and an EXHIBITION of £20 for one year, awarded annually, 
by open competition, in Natural Science. 


The Examination for 1872 will be held in SEPTEMBER NEXT.—For 
further particulars apply to the Dean or to the Registrar, at the Hospital. 


W. B. CHEADLE, M.D., Dean of the School. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL COUNCIL of EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E, V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


BRITISH ASSOCIATION MEETING 


AT BRIGHTON, 
AUGUST 14th to 22nd, 1872. 


DR. PETTIGREW ON 
THE PHYSIOLOGY OF CIRCULATION. 


The publishers of the Edinburgh Medical Yournal beg to intimate that 
arrangements have been made for the appearance in the Journal of a Course 
of Lectures ‘‘On the Physiology of the Circulation in Plants, in the Lower 
Animals, and in Man,” delivered at the Royal College of Surgeons, Edin. 
burgh, by James Batt Petticrew, M.D., Edin., F.R.S. Lond., Patholo- 
gist to the Royal Infirmary of Edinburgh, &c. 


These important Lectures will begin with the Number for July, the com- 
mencement of a New Volume, and be continued throughout the year, 


*,* The Journal is published monthly, price 2s., and may be had of any 
Bookseller, or pggt-free from OLIVER AND Boyp, for 24s. per annum. 
Edinburgh: OLIVER anv BOYD. 
London: SIMPKIN, MARSHALL, & CO. 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM | 
necessary for a month’s use in any ordinary water-closet, and by an} 
ingenious arrangement a definite quantity of the disinfectant passes into | 
the pan when the plug is pulled, and the liquid left in the pan instantly 
absorbs all foul emanations. | 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


MR. EVANS’S WORK ON STONE IMPLEMENTS, 
In 8vo, with 2 Plates and 476 Woodcuts, price 28s., 


THE ANCIENT STONE IMPLEMENTS, 


WEAPONS, and ORNAMENTS of GREAT BRITAIN. By JOHN 
EVANS, F.R.S., F.S.A., Honorary Secretary of the Geological and 
Numismatic Societies of London, &c. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


In crown 8vo, with numerous Illustrations and Coloured Map, price 10s, 6d. 


VESUVIUS.—By Professor Phillips, F.R.S. 


‘* Professor Phillips has undertaken to give an authentic history of Vesuvius 
from the days of Crassus to the end of 1868, and to explain the phenomena 
of the burning mountain according to the laws of a rigid induction. His 
plan has been successfully carried out, and has resulted in a work of high 
value, both to the student and to the tourist on the shores of the Bay of 
Naples.” Mall Gazette. 


Printed atthe CLARENDON PRESS, and published by MACMILLAN 
& CO., Publishers to the University. 


VALUABLE TELESCOPE. 


MR. J. C. STEVENS has received instructions to offer for Salé at his Great 
Rooms, 38, King Street, Covent Garden, on Friday, July r2th, at 2 
o'clock precisely, the Fine 10-inch Equatorial Telescope, constructed by 
Messrs. T. CooKE & Sons, of York, and shown by them in last year’s 
International Exhibition, complete as per No. 1 in their 2871 calalogue. 

The Instrument will be on view from the 8th July till the day of Sale at 
the Rooms, 38, King Street, Covent Garden, where further particulars may 
be had, as also of Messrs. T. Cooke & Sons, Bucking ham Works, York. 


PRINTING BY ELECTRICITY. 


An entirely new method of producing a number of copies of the same 
manuscript without the use of ink by a very simple process. 


we seen in operation at the patentees, Waterlow & Sons, 66, London 


A prospectus and specimens of its production forwarded post free, 
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BOOKS FOR SUMMER READING. 


THE NILE ‘TRIBUTARIES OF ABYS- 
SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S. W. 
BAKER. New and Cheaper Edition, crown 8vo, with Maps and Illus- 
trations, 6s. 

“The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


THE ALBERT N’YANZA GREAT BASIN 
of the NILE, and Exploration of the. Nile Sources. By Sir S. W. 
t BAKER, F.R.G.S. New and Cheaper Edition, crown 8vo, with Maps 
and Lllustrations, 6s. 
“ Charmingly written, full of incident, and free from that wearisome 
reiteration of useless facts which is the drawback to almost all books of 
African travel.” —Sfectator. 


A YEAR’S JOURNEY THROUGH CEN- 
TRAL AND EASTERN ARABIA in 1862—3. By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 

As amusing as a tale of the Arabian Nights.” —Sfectator. 

‘© A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
from Byron, Marryatt, and Sinbad, combined.”—Paéi 

aszette, 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheapér Eclition, with numerous Illustra- 
tions, crown 8vo, ros. 6d. 

** Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.”—Sfectator. 


THE MALAY ARCHIPELAGO: the Land 
of the Orang-utan and the Bird of Paradise. A Narrative of Travel. 
By ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 
with numerous Illustrations, crown 8vo, 7s. 6d, 
“* A vivid picture of tropical life, which may be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind,”—Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


** An entertaining and spirited record of travel in lands which have a 
fascinating interest for Englishmen.”—Sfectator. 


THE SCENERY OF SCOTLAND, viewed 
in connection with its Physical Geology. By ARCHIBALDGEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, ros. 6d. 


Amusing, picturesque, and instructive.” — Times. 


A PAINTER’S CAMP IN THE HIGH- 
— Pd P. G. HAMERTON. New and Cheaper Edition, extra 
cap. 8vo, 6s. 


“*We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.” —Guardian. 


BIBLE TEACHINGS IN NATURE. By 
the Rev. HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s- 
“* He has made the world more beautiful to us, and unsealed our ears 


to voices of praise and messages of love that might otherwise have 
unheard.”—Svitish Quarterly Review. 


HOLIDAYS ON HIGH LANDS; or, 


Rambles and Incidents in Search of Alpine Plants. By the Rev. H, 
MACMILLAN. Globe 8vo, 6s. 


‘*Mr. Macmillan’s glowing pict of S nature are enovgh 
to kindle in every tourist the desire to take the same interesting high 
ds for his own Autumn holidays.”—Saturday Review. 


THE POPULATION OF AN OLD PEAR 
TREE, From the French of E. VAN BRUYSSEL, edited by the 
Author of **The Heirof Redclyffe,” with Illustrations by Becker, 
Second Edition, crown 8vo, 6s. 


“A whimsical and charming little book.”=A theneum. 


STATION LIFE IN NEW ZEALAND, 
By Lady BARKER. New and Cheaper Edition, crown 8vo, 3s. 6d. 


“‘ We have never read a more truthful or a pleasanter little book.”~ 
Atheneum. 


SPRING COMEDIES. Stories by Lady 
BARKER. Contents :—A Wedding Story ; A Stupid Story; A Scotch 
Story; A Man’s Story. Crown 8vo. 7s. 6d. 


All the Stories have about them a charming domesticity.”— imes, 


RECOLLECTIONS OF OXFORD. ByG. 
V. Cox, M.A., late Esquire Bedel and Coroner in the University, 
Second and Cheaper Editicn, crown 8vo, 6s. 


** Will pleasantly recall in many a country parsonage the memory of 


PICTURES OF COTTAGE LIFE IN THE 
WEST OF ENGLAND. By MARGARET E, POOLE. New and 
Cheaper Edition, crown 8vo, 3s. 6d. 


“‘Charming stories of peasant life written in somethi t 
Eliot’s pr ething of George 


THE SCOURING OF THE WHITE 
HORSE; or, the Long Vacation Ramble of a London Clerk. By the 
Author of *‘Tom Brown’s School Days.” Illustrated by Doyle. New 
and Cheaper Edition, square, 3s. 6d. 


STREETS AND LANES OF A CITY. 


Being Reminiscences of Amy Dutton. With a Preface by the Bisxor 
of SatrspuRy. New and Cheaper Edition, globe 8vo, 2s. 6d. 


*« A fascinating volume full of anecdotes that Dickens could scarcely 
have told more pleasantly.”—A theneum. 


MEMOIR OF CHARLES MAYNE 
YOUNG, TRAGEDIAN. With Extracts from his Son’s Journal. By 
JULIAN CHARLES YOUNG, M.A. New and Cheaper Edition, 
crown 8vo, 7s. 6d. 


** In this budget of anecdotes, fables, and gossip, old and new, relative 
to Scott, Moore, Coleridge, Wordsworth, Mathews, Bowles, Wellington, 
Peel, Louis Napoleon, Dickens, Thackeray, and others, the reader must 
— indeed to please who cannot find entertainment.”—Pa// Mall 

zelte. 


HENRY CRABB ROBINSON’S DIARY, 
REMINISCENCES, AND CORRESPONDENCE. Edited by Dr 
SapLeR. New and Cheaper Edition, 2 vols., crown 8vo, 16s. 

‘* Brimful of anecdote, incident, learning, quaint talk, profound 
thought, sublime philosophy, childlike fun, bold speculation, and 
religious feeling lovely in its conception and practice.”—A theneum. 


MACMILLAN & CO., 29 and 30 BEDFORD STREET, COVENT GARDEN, W.C. 
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NATURE XXxV 


Just ready, in crown 8vo, price 4s. 6d. 


MICHAEL 


FARADAY. 


By J. H. GLADSTONE, Ph.D., F.R.S. 


CONTENTS :—The Story of his Life—The Study of his Character—Fruits of his Experience—His Method of 
Working—The Value of his Discoveries. 


MACMILLAN 


& CO., London. 


SCIENGE PRIMERS FOR 


ELEMENTARY SCHOOLS. 


A New Series of Science 


Primers for Elementary 


SCHOOLS, under the joint Editorship of Professors HUXLEY, ROSCOE, and BALFOUR STEWART, 
for the purpose of facilitating the introduction of Science teaching into Elementary Schools. These Primers are 
written in such a manner as to make the information conveyed in them intelligible and interesting to pupils 
in their earliest stage. The series is clearly printed on good paper, and illustrations are given wherever 
they are necessary to the clear understanding of the text. The following are the first Volumes of the series :— 


INTRODUCTORY.—ByT. H. HUXLEY, F.R.S., Professor of Natural History in the Royal School of Mines 


18mo, cloth limp, rs. 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cloth 


limp, Is. 


[ Shortly 


[Thzs day. 


This day. 


PHYSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Mea 


18mo, cloth limp, Is. 


Other Volumes will follow, and will be announced shortly. 


MACMILLAN 


& CO., London. 


In crown 8vo, cloth, price 45. 6d., 


ON BONE-SETTING 


(SO CALLED), 


And its Relation to the Treatment of 
Inflamm 


Joints Crippled by Injury, Rheumatism, 
ation, &c. 


Reprinted from the Zancct, with Additions. 


By WHARTON HOOD, M.D., M.R.CSS. 


THE TIMES. 


‘* We congratulate the author upon what he has achieved. It 
required no small courage to declare that he had ventured into 
the regfons of irregular practice, and had brought back thence 
truth worthy to be borne in mind by the legitimate professors of 
the art of healing. It required no small discretion to make this 
avowal in a way that should wound no susceptibilities and excite 
no opposition, Dr. Wharton Hood has accomplished both 
objects, and he merits praise accordingly.” 


THE MEDICAL TIMES. 


“ Dr. Hood’s book is full of instruction, and should be read 
by all surgeons.” 


THE GLOBE. * 


*€ The whole book is one that should, in principle at least, be 
familiar to all who may have occasion for domestic surgery. 
Captains of trading ships, emigrants, and many others would 
learn useful lessons from its pages ; and we are glad to see that 
it has been very highly commended by several of the strictly 
medical journals.” 


THE STANDARD, 


‘The letterpress is illustrated by figures which show the 
method of grasping and of moving the limbs ; and the narrative 
contains the histories of several remarkable cases; among others 
that of the Hon. Spencer Ponsonby, which occasioned such 
marvel while Mr. Hutton was still alive ; and before the nature 
of his treatment had been made the subject of Dr. Wharton 
Hood’s able and lucid exposition. The effect of this exposition 
must be that such cures will be marvels no longer, and the public 
will have no need to go beyond the limits of the medical pro- 
fession to obtain them.” 


THE MEDICAL PRESS AND CIRCULAR. 


*‘ The author having had the opportunity of learning all that 
a very successful bone-setter practised, carefully studied the whole, 
and has laid before the profession a very interesting book as the 
| results of his investigations. All those who know what bone- 
| setters pretend to do should read Dr. Hood’s volume, which is 
| written in a charming style, and does credit both to his heart and 
| to his head.” 


MACMILLAN 


& CO., London. 
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“THF GARDEN,” 


A Weekly Illustrated Journa! Devoted Solely to Hortictiltute in all its 
“ranches, 


THE GARDEN is conductea by Wittram Rosrnson, F.L.S., Author of 
** Mardy Flowers,” *‘ Alpine Fi: wers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardeus of P. ‘s,” &e.; and the best Writers in every de- 
partment of Gardening are cont.’ ::tors to its pages. Special pains are taken 
to make THE GARDEN inteli ible and useful in all its parts to every lover 
of a garden. . 


The Flower Garden. 
T.andscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

‘The Greenhouse and Stove. 
‘The Household. 

The Wild Garden. 

The Kitchen Garden. 


Tur GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable i in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper a to the Protection of Brewers’ Interests in Licensing, 
Legal, and Parliamentary matters. 


Review of THE MALT AND Hor Traves ; AND WINE AND SririT TRADES’ 
RecorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 


“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s 6d. per annum, post free; Single Copies, 1s.each. Re~ 
gistered fur Transmission Abroad. 


Offices—s, Bond Court, Waltrook, London E.C. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apéaratus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


Catalogues on Application, 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


HOLLOWAY ’S PILLS.---Reflect that many 


men and many means had formerly fruitlessly endeavoured to combat 
the most common complaints ; whereas nowit is well known to all persons 
who suffer from bilious headaches, disordered stomach, biliousness or 
flatulency, these pills never fail them as the safest, best, and quickest 
mode of obtaining ease without weakening or irritating the nervous 
system. Holloway’s Pills are especially useful in clearing away any 
excess of bile, which usually produces fever, nausea, distension, diarrhaea, 
or colic, unless remedial measures be adopted without delay. Inasthma, 
bronchitis, and congestion of the lungs they may be relied upon for re- 
moving danger ; and, by regulating the circulation, they prevent relapses. 


3 ‘fA most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.”—Court Circular. 


“ As a delicious, refreshing, and nourishing beverage, with delicate flavour 
and fine aroma, it certainly surpasses anything that has yet been offered to 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIF, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, ‘and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. XLVI. for MAY, 3 1872, Contatins— 

Original Communications : 
Dr. Sen sky. On the Action of Quinine on the Colourless Blood- 
corpuscies. 
ArTHUR Ernest Sansom, M.D. Lond., M.R.C.P. On the Antiseptic 
Treatment of Smail-pox. 
Joun Happon, M.A., M.D. A Case of Tumour on the Brain, with the 
Ophthalmoscopic Appearances Observed. 
Westminster Hospital Papers. 
at ~ anaes of the Right Femur. Under the Care of Mr. BARNARD 
OLT. 
The Elimination Theory of the Cure of Diseases. Part III. By Dr. ANsT1z. 
The New Alcohol Research of M. Subbotin. By THE Eprror. 
Reviews. 
Clinic of the Month. 
Extracts from British and Foreign Journals. 
Notes and Queries. 
Bibliography. 
MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


MACMILLAN’S MAGAZINE. 
No. 153. FOR JULY. 


PRicz 15. 


CONTENTS OF THE NUMBER. 
1. —— The Middle Ages and the Revival of Learning.” By W. G. Clark. 


2. _«The Strange Adventures of a Phaeton.” By bet rg Black, Author 
of ‘‘A Daughter of Heth,” &c. Cha ters XI X.—XXL. 

3-—"* Ta’Abbet Shurran and his Companions.” By W. Gifford Palgrave. 
Concluded. 

4.-—“ Thoughts upon Government.” Chapter ITI. 

5.—“ Christina North.” Conclusion. 

6.—“* Music in England. ” By Henry Leslie. 

7.—* To Genista.” By F. N. B. 

8.—'‘ The Aadedn Labourer.” By the Rev. Edward Girdlestone, 
Canon of Bristol. 


MACMILLAN & CO., LONDON 
“Sold by all Booksellers, Newsagents, and at all Railway Stations. 


WORKS BY J. MACPHERSON, M.D. 


THE BATHS and WELLS of EUROPE; 


their Action and Uses, with Hints on Diet, Cures, and Change of Air. 
With Map. Extra fcap. 8vo, 6s. 6d. 

**We honestly believe that this work, containingas it does in a condensed 
shape an outline of all that is needful to know as to the therapeutic action of 
ber and — will be found most useful to the practitioner and to the 

ublic.”—Lance 


OUR BATHS and WELLS: the Mineral 


Waters of the British Islands, with a List of Sea Bathing Places. Extra 
fcap. 8vo, 3s. 


MACMILLAN & CO., LONDON. 


RUPTURES.—-BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative t--atment of Hernia. The useof 
a steel spring, so often hurtful 1. its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
ae power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and ae 
that it cannot be detected, and may be worn during sleep. 
descriptive circular may be had, and the Truss wkick - 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, r6s., 26s. 6d., and 315. 6d. 
»  Double,, 31s 6d. "428. and 525. 6d. 
Umbilical 42s, and 525. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of ‘Weelinecs, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and 

on over an ordinary sacking Prise, 4s. 6d., 78. 6d., 108., and 16s. cathe 
Postage free. 


the public.”—London Mirror. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


Bread Street Hill, in the City of London, and published by Macmittan & Co, 


38, Bleecker Street, 


New Yok—Twvasnas, June 27, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 


Of Nature trusts the mind which builds for aye.”’—WoRDSWORTH 


No. 140, VOL. 6] 


THURSDAY JULY 4, 1872 


Registered as a Newspaper at the General Post Office) 


{All Rights are Reserved 


BRITISH ASSOCIATION MEETING 


AT BRIGHTON, 
AUGUST 14th to 22nd, 1872. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 


DirecTteD sy ARTHUR VACHER. 


VALUABLE ASTRONOMICAL 
INSTRUMENTS. 


MR. J. C. STEVENS begs to announce that he will include in his Sale at 
his Great’ Rooms, 38, King Street, Covent Garden, on Friday, 12th July, 
the Contents of an Observatory, the property of a gentleman deceased, 
including a 12-in Altitude and Azimuth Instrument by Dolliond, Transit 
megs yy by Barrow, Double Sextant by Harris, Regulator Clock, 

Iron Jar Pendulum, Depleidoscope, Aneroid Barometer, Prismatic 
Azimuth Compass, 12-in. Levelling Instrument, Electric Clock, 
and other Instruments, by Dent, &c. On viewa few days before, and 
Catalogues had. 


VALUABLE TELESCOPE. 


MR. J. C. STEVENS has received instructions to offer for Sale at his Great 
Rooms, 38, King Street, Covent Garden, on Friday, July rath, at 2 
aah precisely, the Fine 10-inch Equatorial Telescope, constructed by 
Messrs. T. CookE & Sons, of York, and shown by them in last year’s 
International Exhibition, complete as per No. 1 in their 1871 calalogue. 


The Instrument will be on vil from the 8th July till the day of Sale at 
the Rooms, 38, King Street, Covent Garden, where further particulars may 
be had, as also of Messrs. T. Cooke & Sons, Bucking ham Works, York. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM | 
necessary for a month’s use in any ordinary water-closet, and by en | 
ingenious arrangement a definite quantity of the disinfectant passes into | 
the pan when the plug is pulled, and the liquid left in the pan instantly | | 
absorbs all foul emanations. 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchatige; 
and the Factory, Savoy Street, London. 


MR. EVANS’S WORK ON STONE IMPLEMENTS. 
In 8vo, with 2 Plates and 476 Woodcuts, price 28s., 


THE ANCIENT STONE IMPLEMENTS, 
WEAPONS, and eo of GREAT BRITAIN. By JOHN 
EVANS, F.R.S., F.S.A., Honorary Secretary of the Geological and 
Numismatic Societies of London, &e. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


CHALK FOSSILS. 
THOS. D. RUSSELL has FOR SALE 


a Choice Collection of Sponges, Bryozoa, Echinidze, Conchifera, Bra~ 
chiopoda, Fishes, Crustacea, &c., from the Upper and Lower Chalk. 


Series of 20 species, 25s. ; 30 species, 40s. Elementary Sets from ros. 


More Complete Collections, including select and beautiful examples of 
Cidaris, Cyphosoma, Goniaster, &c., from £5 to £20, 


Catalogue of Collections in British Geol yr &c., 
treet, 


1, Market Place, and St. Mary’s Gate, Manchester. 


10; 
post free on application to THOS. D. Rossen 37, Arundel 
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SCIENTIFIC GLASS-BOOKS. 


Manuals for Students. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. By W. H. FLOWER, F.R.S., 
F.R.C.S., Hunterian Professor of Comparative Anatomy and Physiology. 
With numerous Illustrations. Globe 8vo, 7s. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., LL.D., 
Director of the Royal Gardens, Kew. Globe 8vo, ros. 6d. 

* Certainly the fullest and most accurate manual of the kind that has yet ap- 
. Dr. Hooker has shown his characteristic industry and ability in the 

care and skill which he has thrown into the characters of the plants. Ml 

botanists will recognise the many merits of thisreally important little manual. 

—Pall Mali Gazette. 


FIRST BOOK OF INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S., F.L.S., Keeper of the Herbarium 
and Library of the Royal Gardens, Kew, and Professor of Botany in 
University College, London. With numerous Illustrations. Globe 8vo, 
6s. 6d. 


Other Volumes of this Series will follow. 


Class-Books of Elementary Science. 


POPULAR ASTRONOMY.—With Iilus- 
trations. By G. B; AIRY, Astronomer Royal. Sixth Edition. 18mo, 
4s. 64. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
18mo,5s. 6¢. Seventh Th d. Q on the same, rs. 6d. 

*¢ Full, clear, sound, and worthy of attention, not only as a popular exposi- 
tion, but as a scientific index.” —A thenaum, 


LESSONS in ELEMENTARY BOTANY. 
—With Illustrations. By Professor OLIVER, F.R.S., F.L.S. Eleventh 
Thousand, 18mo, 4s. 6d. 

“We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver's, who, with views so practical, and with great 
knowledge, too, can write so accurately and clearly”—Natural History 
Review 


LESSONS in ELEMENTARY CHEMIS.- 
TRY. —By Professor ROSCOE. With numerous IIlustrations, and Chro- 
mo-Lithograph of the Solar Spectra. Twenty-Ninth Thousand. 18mo, 
4s. 6d. 

“A small, compact, carefully-elaborated, and well-arranged manual.”— 

Spectator. 


ELEMENTARY LESSONS in LOGIC, 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
pious Questions and Examples, and a Vocabulary of Logical Terms, 
Second Edit. 18mo, 3s. 6a. 


LESSONS in ELEMENTARY PHYSI- 


OLOGY —With Numerous Illustrations. Bv Professor HUXLEY. 
Seventeenth Thousand. 18mo, 4s. 6¢. Questions on the same, rs. 6d. 


* A smal! book. but pure gold throughout. There is not a waste sentence, 
or a supertluous word, and yet it is all clear as daylight.” —Guardian, 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 


ions. 18mo, 2s. 62. 


LESSONS in ELEMENTARY PHYSICS. 
—By Professor BALFOUR STEWART. With numerous IIlustratio: 
and chromolitho of the Spectra of the Sun, Stars, and Nebulz. Secon: 
Edition. 18mo, fd. 


MACMILLAN & CO., LONDON. 


Postage free. 


ROYAL COUNCIL of EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


Just ready, in crown 8vo, price 4s. 62., 
MICHAEL FARADAY. 
By J, H. GLADSTONE, Ph.D., F.R.S. 


ConTsnts :—The Story of his Life—The Study of his Character—Fruits of 
his Experience—His Method of Working—The Value of his Discoveries. 


MACMILLAN & CO., LONDON. 


MACMILLAN’S MAGAZINE. 
No. 153. FOR JULY. 
Price 1s. 


CONTENTS OF THE NUMBER. 
an tame Ages and the Revival of Learning.” By W. G. Clark. 
art I. 
2.—‘‘ The Strange Adventures of a Phaeton.” By William Black, Author 
of ‘A Daughter of Heth,” &c. Chapters XIX.—XXL 
“ae Shurran and his Companions.” By W. Gifford Palgrave. 
onuciuded. 


7 Government.” Chapter III. 
orth.” Conclusion. 


MACMILLAN & CO., LONDON 
Sold by all Booksellers, Newsagents, and at all Railway Stations. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 


Ss. 
Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital 
No. XLIX. for $ULY, 1872, Contawns— 
Original Communications : 
Rosert Brupenett Carter, F.R.C.S. Clinical Lecture on Three 
Periods of a Case of Sympathetic Irritation of the Eye. 
Cuartes Ketty, M.D. Two Cases of Rheumatic Hyperpyrexia: one 
treated with the Co'd Pack. 
unk B. Daxsy, F-R.C.S., M.B. Cantab. Remarks on Instruction for the 
eaf, 
Westminster Hospital Papers. 
XVI.—Dr. FREperic Birp. Cases of Obstructed Labour in which the 
Czsarean Section was twice Performed and once Avoided. Part II. 
XVII.—A. DuprE, Ph.D. The Physiological Action of Alcohol ;° an 
Answer to Dr. Subbotin. 
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Bibliography. 
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WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
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resisting 772 is oo by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to Sa by post, on the circumference of the body, 
2 inches w the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly, 


Price of a single Truss, 16s., 215., 26s. 6¢., and 31s. 6d. 
Double ,, 318 6d., 42s., and 525. 6d. 
mbilical 6a. 


of Cholera. Trans- 
Cobbold’s Lectures on 
Report of the State Board of 


TRAOE wane, 


id Swelling of the legs, 


ive, and drawn 
Price, and 268, each. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


1 
( 


& 


XXXVIII Ful 
t 
x TH 
TH 
a 
A 
a 5.—“* Christina 
6.—*‘ Music in England.” By Henry Leslie. 
ae 8.—'‘The Agricultu Labourer.” By the Rev. Edward Girdlestone, 
Canon of Bristol. 
I 
é 
TE 
i 
| Gk 
| 
ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, an 
Sprains, &c. They are 
on over an ordinary aodinn 


uits of 
veries, 


4, 1872] 


NATURE XXXix 


BOOKS FOR 


SUMMER READING. 


THE NILE TRIBUTARIES OF ABYS- 
SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S. W. 


BAKER. New and Cheaper Edition, crown 8vo, with Maps and Illus- 
trations, 6s. 


“The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


THE ALBERT N’YANZA GREAT BASIN 


co NILE, and Exploration of the Nile Sources. By Sir S. W. 


AKER, F.R.G.S. New and Cheaper Edition, crown 8vo, with Maps | 


and Illustrations, 6s. 


“Charmingly written, full of incident, and free from that wearisome 
reiteration of useless facts which is the drawback to almost all books of 
African travel.” —Sfectator. 


A YEAR’S JOURNEY THROUGH CEN- 
TRAL AND EASTERN ARABIA in 1862—3. By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 

“ As amusing as a tale of the Arabian Nights.”—Sfectator. 

‘* A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
expect from Byron, Marryatt, and Sinbad, combined.”—Pad/ Jail 
Gazette, 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous Illustra- 
tions, crown 8yo, ros. 6d. 

** Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.”—Sfectator. 


THE MALAY ARCHIPELAGO: the Land 


of the Orang-utan and the Bird of Paradise. A Narrative of Travel. 
By ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 
with numerous Illustrations, crown 8vo, 7s. 6d. 


** A vivid picture of tropical life, which may be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind.”—Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. * Fifth and Cheaper Edition, crown 8vo, 6s. 


*‘ An entertaining and spirited record of travel in lands which have a 
fascinating interest for Englishmen.”—Sfectator. 


THE SCENERY OF SCOTLAND, viewed 


in connection with its Physical Geology. By ARCHIBALDGEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, tos. 6d. 


Amusing, picturesque, and instructive.” — Times. 


A PAINTER’S CAMP IN THE HIGH- 
eg a P. G. HAMERTON. New and Cheaper Edition, extra 


“We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.”—-Guardian. 


BIBLE TEACHINGS IN NATURE. By 
the Rev. HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s: 
“* He has made he world more beautiful to us, and unsealed our ears 


to voices of praise and messages of love that might otherwise have been 
unheard)”—British Quarterly Review. 


HOLIDAYS ON HIGH LANDS; or, 
Rambles and Incidents in Search of Alpine Plants. By the Rev. H. 
MACMILLAN. Globe 8vo, 6s. 


‘*Mr. Macmillan’s glowing pictures of Scandinavian nature are enough 
to kindle in every tourist the desire to take the same interesting high 
lands for hisown Autumn holidays.”—Saturday Review. 


THE POPULATION OF AN OLD PEAR 
TREE, From the French of E. VAN BRUYSSEL, edited by the 
Author of *‘The Heirof Redclyffe,” with Illustrations by BECKER. 
Second Edition, crown 8vo, 6s. 


whimsical and charming little book.” Atheneum. 
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By Lady BARKER. New and Cheaper Edition, crown 8vo, 3s. 6d. 
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RECOLLECTIONS OF OXFORD. ByG. 
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Second and Cheaper Editicn, crown 8vo, 6s. 
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Yast oF ENGLAND. | By MARGARET E, POOLE, New and 


“Charming stories of peasant life written in something of George 
Eliot’s style.” —7imes. 


THE SCOURING OF THE WHITE 


HORSE; or, the Long Vacation Ramble of a London Clerk. By the 
Author of *‘Tom Brown’s School Days.” Illustrated by Doyle. New 
and Cheaper Edition, square, 3s. 6d. 


STREETS AND LANES OF A CITY. 


Being Reminiscences of AMy Dutton. With a Preface by the BisHor 
of Satrspury. New and Cheaper Edition, globe 8vo, 2s. 6d. 


** A fascinating volume full of anecdotes that Dickens could scarcely 
have told more pleasantly.” —A theneum. 


MEMOIR OF CHARLES MAYNE 
YOUNG, TRAGEDIAN. With Extracts from his Son’s Journal. Ry 
JULIAN CHARLES YOUNG, M.A. New and Cheaper Edition, 
crown 8vo, 7s. 6d. 


** In this budget of anecdotes, fables, and gossip, old and new, relative 
to Scott, Moore, Coleridge, Wordsworth, Mathews, Bowles, Wellington, 
Peel, Louis Napoleon, Dickens, Thackeray, and others, the reader must 
be — indeed to please who cannot find entertainment.”—PaiZ Mail 
Gazelte. 


HENRY CRABB ROBINSON’S DIARY, 
REMINISCENCES, AND CORRESPONDENCE. Edited by Dr 
SADLER. New and Cheaper Edition, 2 vols., crown 8vo, 16s. 


‘* Brimful of anecdote, incident, learning, quaint talk, profound 
thought, sublime philosophy, childlike fun, told speculation, and 
religious feeling lovely in its conception and practice.” —A theneum. 
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THE BIRDS 


OF 


NORTH AMERICA. 


MESSRS. LITTLE, BROWN, AND CO., 


Boston, U.S., have the pleasure of announcing to the public that they hope 
to publish, by the ist of December next, the first volume of an entirely 
original work upon the BIRDS OF NORTH AMERICA, prepared by Prof. 
Spencer F. Barr, Assistant Secretary of the Smithsonian Institution, 
with the co-operation of Dr. T. M. Brewer, of Poston, and Mr. Ropert 
Riveway, of Lllinois. 


The authors of the work have been permitted access to the unrivalled col 
lections of the Smith Institution, which embrace almost everything 
necessary to the preparation of a complete account of the birds of North 
America, in the immense number of skins, as alsoof nests and eggs, brought 
from every locality, and properly classified and arranged, and in most cases 
accompanied by detailed notices of their history, 


The object of the present work is to give a complete account of the birds 
of the whole of North America, north of Mexico, arranged according to the 
most approved system of modern classification, and with descriptions which, 
while embodying whatever is .necesssary to the proper definition of the 
species and their varieties, in as simple a Janguage as possible, exclude al] 
unnecessary technicalities and irrelevant matter. The principal synonymes 
only, or such as is necessary to illustrate the subject, is given with each 
species. The descriptions are all prefaced by analytical and synoptica 
tables intended to diminish as much as possible the labour of identification. 
This portion of the work, with the descriptions of the families, genera, and 
species, is prepared by Prof. Baird and Mr. Ridgway, and is followed by a 
detailed account of the habits and movemerts of the species by Dr. Brewer, 
in which whatever is on record on the subject is referred to, and supple- 
mented by a vast amount of original information not previously published. 


The illustrations consist: first, of a series of outlines exhibiting the pecu- 
liarities of the wing, tail, bill, and feet of each genus ; but as these diagrams 
however serviceable to the ornithologist, necessarily fail to give any idea of 
the form of the bird, they are supplemented by a second series, including a 
full-length figure of one species of each genus. These have all been drawn 
on wood by Mr. Epwin Suepparp, of Philadelphia, and engraved by Mr. 
H. H. Nicuots, of Washington. They are believed to be perfectly accu- 
rate as natural history illustrations, and will speak for themselves as works 
of art. In addition to the above, a series of plates is furnished, containing 
one or more figures of the head, in most cases of life-size, of every species 
of North American birds, including the different sexes and the ages, where 
these are necessary for the proper illustration of the subject. The greatest 
care has been exercised in drawing these heads, so as to render them per- 
fectly accurate representations of the subject; and it is believed that by 
their aid a better idea of the species will be gained than from the examina- 
tion of most of the published full-length coloured plates of birds. 


The work is in an advanced stage of progress, and the portion relating to 
the land birds will be published in the course of the coming winter, either 
in two or three volumes, with their accompanying illustrations. Further 
information on the subject will be given hereafter. They, however, feel 
justified now in promising a book on the Birds of North America, that, in 
many respects, will be as marked an advance beyond its predecessor as was 
that of Audubon; and in typograhical execution, and the accuracy and 
beauty of its illustrations, surpass anything of the kind ever published in 
America or Europe. 


LITTLE, BROWN, & CO., Boston, U.S. 


Now published, Price 5S-5 with Engravings, 
INTRODUCTION 


TO THE 


STUDY OF BIOLOGY. 
By H. ALLEYNE NICHOLSON, M.D., D.Sc., F.R.S.E., &c., Professor 
of Natural History and Botany in University College, Toronto. 


** Admirably written and fairly illustrated, and brings within the compass 
of 160 pages the record of investigations and discoveries scattered over as 
many volumes. Seldom indeed ¢o we find such subjects treated ina style 
at once so popular and yet so minutely accurate in scientific detail.”— 
Scotsman. 


By the Same Author, 


A MANUAL OF ZOOLOGY FOR STU- 
DENTS. Second Edition. 243 Engravings, 12s. 6d. 


TEXT-BOOK OF ZOOLOGY FOR 


SCHOOLS. 153 Engravings, 6s. 


INTRODUCTORY TEXT-BOOK OF 


ZOOLOGY. 127 Engravings, 3s. 6d. 
MANUAL OF PALAEONTOLOGY. With 
400 Engravings. (Jn the Press. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 


fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 


Hot Blast Blowpipes and other Specialities in Laboratory apparatus. Sec- 
tional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


HOLLOW AY’S OINTMENTand PILLS.— 
Every Day Want.—Skin diseases, blotches, and unseemly eruptions 
which prevail frequently and annoy much, can be removed with facility 
by this cleansing and cooling ointment, the salutary properties of 
which over all cutaneous affections have been long and indubitably 
established. Moderate doses of Holloway’s Pills should be taken while 
the outward ailment is being treated with this ointment ; they will depu- 
rate the blood, and free it from every taint that may induce a relapse, 
deteriorate the general health, or otherwise act injuriously. By promot- 
ing digestion, and by purifying the circulation, Holloway’s Pills ever 
help to eradicate the many rashes and spots, always mortifying evidences 
of infirm hs, an quently the heralds of serious illnesses and 


mortal maladies. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches, 


THE GARDEN is conducted by Witt1AM Rosrnson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘“‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. Special pains are taken 
to make THE GARDEN intelligible and useful in all its parts to every lover 
of a garden. 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 55. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies t-free), hia. ain 


Hardy Flowers. 
Town Gardens. 
Conservatory. 
Public Gardens. 


37, Southampton Street, Covent Garden, W.C. 


Printed by R. Cray, & T. " and 8, Bread S 
by ¥, Sons, treet 


Hill, in the of London, and published by Macmutan & Co, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 


Of Nature trusts the mind which builds for aye.” —WoORDSWORTH 


No. 141, VOL. 6] 


THURSDAY JULY 11, 1872 


Registered as a Newspaper at the General Post Office} 


{Ali Rights are Reserved 


OPEN SCHOLARSHIPS AND EXHIBITION IN NATURAL 
SCIENCE. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL.—A SCHOLARSHIP of £40 per annum, tenable for three 
years, and an EXHIBITION of £20 for one year, awarded annually, 
by open competition, in Natural Science. 


The Examination for 1872 will be held in SEPTEMBER NEXT.—For 
further particulars apply to the Dean or to the Registrar, at the Hospital. 


W. B. CHEADLE, M.D., Dean of the School. 


BRITISH ASSOCIATION MEETING 
AT BRIGHTON, 
AUGUST 14th to 22nd, 1872. 


The Official Report of the Proceeding¢’ will appear in the 
Brighton Daily News.—Office, 3, Duke Street. 


THE IRON AND STEEL INSTITUTE. 


Meeting in Glasgow, August 6, 7, 8, and 9, 1872. 


Gentlemen desirous of exhibiting Articles of interest to the Iron and Steel 
Trades, or of communicating papers are requested to forward particulars to 
the undersigned, from whom may be obtained programmes of the proceedings 
and other particulars. 

Royal Exchange, 

Middlesborough. 


JNO. JONES, General Secretary. 


THE JOURNAL OF THE ANTHRO- 
POLOGICAL INSTITUTE of Great Britain and Ireland. No. 4, 
April, 1872. Now ready, price 4s., Illustrated. 


Contents :—“ Hereditary Transmission of Endowments,” by Geo. Harris, 
V.P. “Characters of the Wallons,” by Drs. Charnock and Blake. ‘* Stric- 
tures on Darwinism,” by H. H. Howorth. “* The Hamah Stones” (illus- 
trated), by Capt. R. F. Burton. ‘‘ Descriptions of Human Remains from 
Syria,” by Dr. Carter Blake. ‘‘ Race-characteristics as related to Civilisation,” 
by J. G. Avery. ‘‘ Comparative Longevity,” by Geo. Harris, V.P. ‘‘ Phy- 
sical Condition of Centenarians,” by Sir Duncan Gibb, Bart., M.D. ‘‘ Objects 
from the Crag simulating Human Workmanship,” by E. Charlesworth, &c., 
with Anthropological Miscellanea. 


London: TRUBNER & CO., Paternoster Row. 


ROYAL COUNCIL of EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 

xaminations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E, V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


THE SAFE, ODOURLESS DISINFECTANT 


CHLORALUM- 


is to be used in 


BROWN’S SELF-ACTING DISINFECTOR. 


The Self-acting Disinfector contains the amount of CHLORALUM 
necessary for a month’s use in any ordinary water-closet, and by an 
ingenious arrangement a definite quantity of the disinfectant passes into | 
the pan when the plug is pulled, and the liquid left in the pan instantly | 
absorbs all foul emanations. | 


CHLORALUM COMPANY, 1, Gt. Winchester Street Buildings, E.C. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 


DirectepD By ARTHUR VACHER. 


On the rst of every Month. 


THE JOURNAL of BOTANY, British 
and FOREIGN. Edited by Henry Trimen, M.B., F.L.S., British 
Museum, assisted by J. G. Baker, F.L.S., Royal Herbarium, Kew. 


This, the only British periodical entirely devoted to botanical science, con 
tains Original Articles and Short Notes by English and foreign botanists, 
Extracts and Abstracts of Papers published in other journals, notices of New 
Books, Proceedings of Societies, and all the Botanical news of the month. 
It is illustrated by occasional plates and woodcuts. 


Annual Subscription, paid in advance, Twelve Shillings, post free in the 
United Kingdom; single numbers, 1s. 3¢. The first volume of the New 
Series commenced in January, 1872. Published by Tays.orand Co., 10, Little 
Queen Street, Lincoln’s Inn Fields, 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &¢. 
Voltaic Batteries of every description, and materials for constructing the same, 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England, 


Catalogues on Application, 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Mancliéster. 
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SCIENTIFIC CGLASS-BOOKS. 


Manuals for Students. 


AN INTRODUCTION TO THE OSTE- 
OLOGY OF THE MAMMALIA. By W. H. FLOWER, F.R.S., 


F.R.C.S., Hunterian Professor of Comparative Anatomy and Physiology. / 


With numerous Illustrations. Globe 8vo, 7s. 6d. a 


THE STUDENTS FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., LL.D., 
Director of the Royal Gardens, Kew. Globe 8vo, ros. 6d. 

* Certainly the fullest and most accurate manual of the kind that has yet ap- 
peared. Dr. Hooker has shown his characteristic industry and ability in the 
care and skill which he has thrown into the characters of the plants. All 
botanists will recognise the many merits of this really important little manual.” 
—Pall Mall Gazette. 


FIRST BOOK OF INDIAN BOTANY. 
By DANIEL OLIVER, F.R.S., F.L.S., Keeper of the Herbarium 
and Library of the Royal Gardens, Kew, and Professor of Botany in 
University College, London. With numerous Illustrations. Globe 8vo, 
6s. 6d. 


Other Volumes of this Series will follow. 


Class-Books of Elementary Science. 


POPULAR ASTRONOMY.—With Iilus- 
trations. By G. B, AIRY, Astronomer Royal. Sixth Edition. 18mo, 
4s. 6d. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
18mo0, 53s. 6¢. Seventh Thousand. Questions on the same, rs. 6d, 

“ Full, clear, sound, and worthy of attention, not only as a popular exposi- 
tion, but as a scientific index.” —A thenaum, 


LESSONS in ELEMENTARY BOTANY. 
—With [lustrations. By Professor OLIVER, F.R.S., F.L.S. Eleventh 
Thousand, 18mo, 4s. 6d. 

*€ We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver’s, who, with views so practical, and with great 
knowledge, too, can weite so accurately and clearly”—Natural History 
Review 


LESSONS in ELEMENTARY CHEMIS.- 
TRY.—By Professor ROSCOE. With numerous Illustrations, and Chro- 
mo-Lithozraph of the Solar Spectra. Twenty-Ninth Thousand. 18mo, 
4s. 6d. 

** A small, compact, carefully-elaborated, and well-arranged manual.”— 

Spectator. 


ELEMENTARY LESSONS in LOGIC, 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
pious Questions and Examples, and a Vocabulary of Logical Terms, 
Second Edit. 18mo, 3. 6d. 


LESSONS in ELEMENTARY PHYSI- 


OLOGY.—With Numerous Illustrations. Bv Professor HUXLEY. 
Seventeenth Thousand. 18mo, 4s. 6¢. Questions on the same, 1s. 6d. 


“ A small book, but pure gold throughout. There is not a waste sentence, 
of a superfluous word, and yet it is all clear as daylight.” —-Guardian, 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 


ions. 18mo, 25. 


LESSONS in ELEMENTARY PHYSICS. 
—By Professor BALFOUR STEWART. With numerous Illustrations, 
and chromolitho of the Spectra of the Sun, Stars, and Nebulz. cond 

ition, x8mo, 4s. 


MACMILLAN & CO., LONDON, 


Just ready, in crown 8vo, price 45. 6¢.,7 


MICHAEL FARADAY. 
By J, H. GLADSTONE, Ph.D., F.R.S. 


ConTEntTs :—The Story of his Life—The Study of his Character—Fruits o¢ 
his Experience—His Method of Working—The Value of his Discoveries, 


MACMILLAN & CO., LONDON. 


MACMILLAN’S MAGAZINE, 
No. 153. FOR JULY. 
Prick 1s. 


CONTENTS OF THE NUMBER. 


aire ibe Ages and the Revival of Learning.” By W. G. Clark. 

art I, 

2.—‘ The Strange Adventures of a Phaeton.” By William Black, Autho ~ 
of ‘‘A Daughter of Heth,” &c. Chapters XIX.—XXI. 

3-—"* Ta’Abbet Shurran and his Companions.” By W. Gifford Palgrave. 
Concluded. 

4.—“ Thoughts upon Government.” Chapter III. 

5.— Christina North.” Conclusion. 

6.—‘‘ Music in England.” By Henry Leslie. = 

7.-—* To Genista.” By F. N. B. 

8.— ‘The Agricultural Labourer.” By the Rev. Edward Girdlestone, 
Canon of Bristol. 


MACMILLAN & CO., LONDON, 
Sold by all Booksellers, Newsagents, and at all Railway Stations, 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 


No. XLIX. for FULY, 1872, Contains— 
Original Communications : 
Rosert Brupenectt Carter, F.R.C.S. Clinical Lecture on Three 
Periods of a Case of Sympathetic Irritation of the Eye. 
CuarLes Ketty, M.D. Two Cases of Rheumatic Hyperpyrexia: one 
treated with the Co!d Pack. 
B. Davsy, F.R.C.S., M.B. Cantab. Remarks on Instruction for the 
leaf. 
Westminster Hospital Papers. 
XVI.—Dr. FrREpERICc Birpv. Cases of Obstructed Labour in which the 
Czsarean Section was twice Performed and once Avoided. Part II. 
XVII.—A. Ph.D. The Physiological Action of Alcohol ;* an 
Answer to Dr. Subbotin. 
XVIII.—Dr. Anstiz. A remarkable Case of Pleuro-Pneumonia, ending 
fatally on the 12th day after Defervescence. 


Reriews.—Niemeyer on the Symptomatic Treatment of Cholera. Trans- 
lated by Dr. P. W. Latham.—Dr. T. Spencer Cobbold’s Lectures on 
Practical Helminthology.—Third pe Report of the State Board of 
Health of Massachusetts. 


Clinic of the Month. 
Extracts from British and Foreign Journals, 
Bibliography. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may , and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price ofa single Truss, 16s., 215., 26s. 6d., and 31s. 6d. 
»  Double,, 318 6d., 425., and 525. 6d. 
»» Umbilical 42s. and 52s. 6d. 


‘ELASTIC STOCKINGS, KNEE-CAPS, 


for Veins and all of Weakness, Swelling of 
prains, &c. ey are porous, light in texture, and inexpensive, an wn 
i Price, 48. 78. 6d., 105., 16s, each. 


ostage 
JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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BOOKS FOR SUMMER READING. 


THE NILE TRIBUTARIES OF ABYS- 
SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S. W. 
New and Cheaper Edition, crown 8vo, with Maps and Illus- 
trations, 6s. 


“The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


THE ALBERT N’YANZA GREAT BASIN 
of the NILE, and Exploration of the Nile Sources. By Sir S. W. 
BAKER, F.R.G.S. New and Cheaper Edition, crown 8vo, with Maps 
and Illustrations, 6s. 

** Charmingly written, full of incident, and free from that wearisome 
reiteration of useless facts which is the drawback to almost all books of 
African travel.” —Sfectator. 


A YEAR’S JOURNEY THROUGH CEN- 
TRAL AND EASTERN ARABIA in 1862-—-3. By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 

“ As amusing as a tale of the Arabian Nights.”—Sfectator. 

‘* A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
expect from Byron, Marryatt, and Sinbad, combined.”—Pa// Mall 
Gazette, 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous Illustra- 
tions, crown 8vo, ros. 6d. 


** Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.”—Sfectator. 


THE MALAY ARCHIPELAGO: the Land 


of the Orang-utan and the Bird of Paradise. A Narrative of Travel. 
By ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 


with numerous Illustrations, crown 8vo, 7s. 6d, 


_ “Avivid picture of tropical life, which may be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind.”—Saturday Review. 


GREATER BRITAIN: a Record of Travel 


through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


** An entertaining and spirited record of travel in lands which have a 
fascinating interest for Englishmen,.”—Sfectazor. 


THE SCENERY OF SCOTLAND, viewed 


in connection with its Physical Geology. By ARCHIBALDGEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, tos. 6d. 


Amusing, picturesque, and instructive.”—Times, 


A PAINTER’S CAMP IN THE HIGH- 
Lape. <By P: G. HAMERTON, New and Cheaper Edition, extra 


“We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.” —Guardian. 


BIBLE TEACHINGS IN NATURE. By 
the Rev. HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s: 
“He has made he world more beautiful to us, and unsealed our ears 


to voices of praise and messages of love that might otherwise have been 
unheard\”—British Quarterly Review. 


HOLIDAYS ON HIGH LANDS; or, 
Rambles and Incidents in Search of Alpine Plants. By the Rev. H. 
MACMILLAN. Globe 8vo, 6s. 


‘* Mr. Macmillan’s glowing pictures of Scandinavian nature are enough 
to kindle in every tourist the desire to take the same interesting high 
lands for his own Autumn holidays,”—Saturday Review, 


THE POPULATION OF AN OLD PEAR 
TREE. From the French of E. VAN BRUYSSEL, edited by the 
Author of ‘‘The Heirof Redclyffe,” with Illustrations by BECKER. 
Second Edition, crown 8vo, 6s. 


A whimsical and charming little book.”—A theneum. 


STATION LIFE IN NEW ZEALAND. 
By Lady BARKER. New and Cheaper Edition, crown 8vo, 3s. 6d. 
“We have never read a more truthful or a pleasanter little book.”— 
Atheneum. 


SPRING COMEDIES. Stories by Lady 
BARKER. Contents :—A Wedding Story ; A Stupid Story; A Scotch 
Story ; A Man’s Story. Crown 8vo. 7s. 6d. 


** All the Stories have about them a charming domesticity.”—T7imes. 


RECOLLECTIONS OF OXFORD. ByG. 
V. Cox, M.A., late Esquire Bedel and Coroner in the University 
Second and Cheaper Edition, crown 8vo, 


** Will pleasantly recall in many a country parsonage the memory o 
youthful days,”— Times, 


PICTURES OF COTTAGE LIFE THE 
WEST OF ENGLAND. By MARGARET E, POOLE. New and 
Cheaper Edition, crown 8vo, 3s. 6d. 


¥ Charming stories of peasant life written in something of George 
Eliot's style.”— Times. 


THE SCOURING OF THE WHITE 


HORSE; or, the Long Vacation Ramble of a London Clerk. By the 
Author of “Tom Brown’s School Days.” Illustrated by Doyle. New 
and Cheaper Edition, square, 3s. 6d. 


STREETS AND LANES OF A CITY. 


Being Reminiscences of AMy Dutton. With a Preface by the BisHop 
of Satispury. New and Cheaper Edition, globe 8vo, 2s. 6d, 


** A fascinating volume full of anecdotes that Dickens could scarcely 
have told more pl ly."—A th 


MEMOIR OF CHARLES MAYNE 
YOUNG, TRAGEDIAN. With Extracts from his Son’s Journal. By 
JULIAN CHARLES YOUNG, M.A. New and Cheaper Edition, 
crown 8vo, 7s. 6d. 


* In this budget of anecdotes, fables, and gossip, old and new, relative 
to Scott, Moore, Coleridge, Wordsworth, Mathews, Bowles, Wellington, 
Peel, Louis Napoleon, Dickens, Thackeray, and others, the reader must 
bs = indeed to please who cannot find entertainment.”—Padi Mail 

azelte. 


HENRY CRABB ROBINSON’S DIARY, 
REMINISCENCES, AND CORRESPONDENCE. Edited by Dr 
SADLER. New and Cheaper Edition, 2 vols., crown 8vo, 16s. 


“* Brimful of anecdote, incident, learning, quaint talk, profound 
thought, sublime philosophy, childlike fun, bold speculation, and 
religious feeling lovely in its conception and practice.” —A thenaume. 


MACMILLAN & CO., 29 and 30 BEDFORD STREET, COVENT GARDEN, W.C. 
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THE BIRDS 


MR. EVANS’S WORK ON STONE IMPLEMENTS. 
In 8vo, with 2 Plates and 476 Woodcuts, price 28s., 


or |THE ANCIENT STONE IMPLEMENTS, 


NORTH AMERICA. | 


MESSRS. LITTLE, BROWN, AND CO., 


Boston, U.S., have the plea:ure of announcing to the public that they hope 
to publish, by the 1st of December next, the first volume of an entirely 
original work upon the BIRDS OF NORTH AMERICA, prepared by Prof. 
Spencer F. Barrp, Assistant Secretary of the Smithsonia Institution, 
with the co-operation of Dr. T. M. Brewer, of Boston, and Mr. Robert 
Riveway, of Illinois. 


The authors of the work have been permitted access to the unrivalled col- 
lections of the Smithsonian Institution, which embrace almost everything 
necessary to the preparation of a complete account of the birds of North 
America, in the immense number of skins, as alsoof nests and eggs, brought 
from every locality, and properly classified and arranged, and in most cases 
accompanied by detailed notices of their history « 


The object of the present work is to give a complete account of the birds 
of the whole of North America, north of Mexico, arranged according to the 
most approved system of modern classification, and with descriptions which, 
while embodying whatever is necesssary to the proper definition of the 
species and their varieties, in as simple a language as possible, exclude all 
unnecessary technicalities and irrelevant matter. The principal synonymes 
only, or such as is necessary to illustrate the subject, is given with each 
species. The descriptions are all prefaced by analytical and synoptical 
tables intended to diminish as much as possible «he labour of identification. 
This portion of the work, with the descriptions of the families, genera, and 
species, is prepared by Prof. Baird and Mr. Ridgway, and is followed by a 
detailed account of the habits and movements of the species by Dr. Brewer, 
in which whatever is on record on the subject is referred to, and supple- 
mented by a vast amount of original information not previously published. 


The illustrations consist: first, of a series of outlines exhibiting the pecu- 
liarities of the wing, tail, bill, and feet of each genus; but as these diagrams, 
however serviceable to the ornithologist, necessarily fail to give any idea of 
the form of the bird, they are supplemented by a second series, including a 
full-length figure of one species of each genus. These have all been drawn 
on wood by Mr. Epwin Sueprarp, of Philadelphia, and engraved by Mr. 
H. H. Nicuots, of Washington. They are believed to be perfectly accu- 
rate as natural history illustrations, and will speak for themselves as works 
of art. In addition to the above, a series of plates is furnished, containing 
one or more figures of the head, in most cases of life-size, of every species 
of North American birds, including the different sexes and the ages, where 
these are necessary for the proper illustration of the subject. The greatest 
care has been exercised in drawing these heads, so as to render them per- 
fectly accurate representations of the subject; and it is believed that by 
their aid a better idea of the species will be gained than from the examina- 
lion of most of the published full-length coloured plates of birds. 


The work is in an advanced stage or progress, and the portion relating to 
the land birds will be published in the course of the coming winter, either 
in two or three volumes, with their accompanying illustrations. Further 
information on the subject will be given hereafter. They, however, feel 
justified now in promising a book on the Birds of North America, that, in 
many respects, will be as marked an advance beyond its predecessor as was 
that of Audubon; and in typograhical execution, and the accuracy and 
beauty of its illustrations, surpass anything of the kind ever published in 
America or Europe. 


LITTLE, BROWN, & CO., Boston, U.S. 


WEAPONS, and ORNAMENTS of GREAT BRITAIN. ByJOHN 
EVANS, F.R.S., F.S.A., Honorary Secretary of the Geological and 
Numismatic Societies of London, &c. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Next week, in crown 8vo, limp cloth, price 1s. 6d. 


SEWER GAS, and How to Keep it out of 
HOUSES. A Handbook on House Drainage. By OSRORNE 
REYNOLDS, M.A., Professor of Engineering at Owens College, Man- 
chester ; Fellow of Queen’s College, Cambridge. 


MACMILLAN & CO., LONDON. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by WiLt1AmM Rosrnson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. Special pains are taken 
to make THE GARDEN intelligible and useful in all its parts to every lover 
of a garden. 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

‘Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing, 
, Legal, and Parliamentary matters. 


Review oF THE MALT AND Hop Trapzs ; AND WINE AND SPiR!T TRADES’ 
REcorb. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6d. per annum, post free; Single Copies, 1s, each. Re« 

gistered for Transmission Abroad. 

Offices—s, Bond Court, Walbrook, London E.C. 


HOLLOW AY’S OINTMENT and PILLS.— 


Outward Iafirmities.—B-fore the di: y of these dies many sores, 
ulcers, &c., were pronounced to be hopelessly incurable, because the 
treatment tended to destroy the strength it was incompetent to preserve, 
and to exasperate the symptoms it was inadequate to remove. Hollo- 
way’s Pills exert the most wholesome powers over unhealthy flesh or skin; 
thus the constitutional vigour is husbanded, whilst the most malignant 
ulcers, abscesses, and skin diseases are in processof cure. By this double 
sanative action recovery is radical ; not delusive like drawing a skin over 
a sore to give the ees of soundness while humours and purulence 
endanger underneath. 


R Y S most delicious and valuable article.” 
CARACAS 
COCOA. 


** As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 


the public.”—London Mirror. 


Printed by R. Cray, Son & Taytor, at 7 and 8, Bread Street 
at the Office, 38, Bleecker Street, 


Hill, in the City of London, and published by Macmittan & Co, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 


Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


No. 142, VOL. 6] 


THURSDAY, JULY 18, 1872 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


22, Albemarle Street, London, W. 


The NEXT ANNUAL GENERAL MEETING will be held at BRIGH- 
TON, commencing on WEDNESDAY, August 14. 


President Elect— 
Dr. WILLIAM B. CARPENTER, LL.D., F.R.S., F.L.S., &c. 


Notice to Contributors of Memoirs.—Authors are reminded that under an 
arrangement dating from 1871, the acceptance of Memoirs, and the days on 
which they are to be read, are now, as far as possible, determined by Organis- 
ing Committees for the several Sections before the beginning of the Meeting. 
It has therefore become necessary, in order to give an opportunity to the 
Committees of doing justice to the several communications, that each Author 
should prepare an Abstract of his Memoir, of a length suitable for insertion 
in the published Transactions of the Association, and that he should send it, 
together with the original Memoir, by book-post, on or before August 1, 
addressed thus—‘‘ General Secretaries, British Association, 22, Albemarle 
Street, London, W. For Section..... ” If it should be inconvenient to 
the Author that his paper should be read on any particular day, he is required 
to send information thereof to the Secretaries in a separate note. 


Information about locai arrangements may be obtained by application to 
the Local Secretaries, Royal Pavilion, Brighton. 


G. GRIFFITH, M.A., Assistant General Secretary, Harrow. 


THE IRON AND STEEL INSTITUTE. 


Meeting in Glasgow, August 6, 7, 8, and 9, 1872. 


Gentlemen desirous of exhibiting Articles of interest to the Iron and Steel 
Trades, or of communicating papers, are requested to forward particulars to 
the undersigned, from whom may be obtained prog of the p di 
and other particulars. 


Royal Exchange, 
Middlesborough. 


THE JOURNAL OF THE ANTHROPO- 


LOGICAL INSTITUTE of Great Britain and Ireland. No. 4, April, 
1872. Now ready, price 4s., Illustrated. 


JNO. JONES, General Secretary. 


Contents :—“‘ Hereditary Transmission of Endowments,” by Geo. Harris, 
V.P. “Characters of the Wallons,” by Drs. Charnock and Blake. ‘“ Stric- 
tures on Darwinism,” by H. H. Howorth. ‘‘The Hamah Stones” (illus- 
trated), by Capt. R. F. Burton. ‘‘ Descriptions.of Human Remains from 
Syria,” by Dr. Carter Blake. ‘* Race-characteristics as related to Civilisation,” 
by J. G. Avery. ‘* Comparative Longevity,” by Geo. Harris, V.P. ‘* Phy- 
sical Condition of Centenarians,” by Sir Duncan Gibb, Bart,, M.D. ‘* Objects 
from the Crag simulating Human Werkmanship,” by E. Charlesworth, &c., 
with Anthropological Miscellanea 


London: TRUBNER & CO., Paternoster Row. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange; 
and the Factory, Savoy Street, London. 


MATHEMATICS AND PHYSICS.—Mr. 
F. HUME TALBOT, M.A, late Junior Student of Christ Church, 
Oxford, First-Class Man in Mathematics and Natural Science, receives 
a few PUPILS in a country home, and prepares them for the Universi- 
ties and the Scientific Professions. For terms and further particulars 
apply to Mr. F. H. Talbot, Speen, Newbury, Berks. 


THE REV. L. HENSLEY, Vicar of 
Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, 
Cambridge, prepares Young Men for Oxford and Cambridge, and cap 
receive another Pupil after August roth. 


SCHOOL OF CHEMISTRY, 

20, GREAT MARLBOROUGH STREET, 
LONDON, W. 

DirecTtep By ARTHUR VACHER. 


MR. EVANS’S WORK ON STONE IMPLEMENTS. 
On Tuesday next will be published in 8vo, with 2 Plates and 476 Woodcuts 
price 28s., 
THE ANCIENT STONE IMPLEMENTS, 
WEAPONS, and ORNAMENTS of GREAT BRITAIN. By JOHN 


EVANS, F.R.S., F.S.A., Honorary Secretary of the Geological and 
Numismatic Societies of London, &c, 


| London: LONGMANS, GREEN, & CO., Paternoster Row. 
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MAURICE MEMORIAL FUND. 


COMMITTEE. 


Sir Thomas Dyke Acland, Bart. ! Vernon Lushinzton, Esq. 
Henry Allon. The Rev. Normin Macleod, D.D. 
. Canon Barry. | A. Macmillan, Esq. 
. Professor Brewer. Professor Masson. 
. Baldwin Browa. | The Dean of St. Paul’s. 
. Montagu Butler, D D. F. C. Penrose, Esq. 
. Professor Caird. Sir Frederick Pollock, Bart. 
W. D. Christie, Esq. Dr. Radcliffe. 
The Bishop of St. David's. Rev. T. J. Rowsell. 
Rev. J. Ul. Davies. Earl Somers. 
Lowes Dickinson, Esq. Sir Edward Strachey, Bart. 
The Archbishop of Dublin. | The Right Hon. W. Cowper-Temple. 
Rev. F. W. Farrar. Alfred Tennyson, Esq. x 
Rev. F. Garden. The Rev. the Master of Trinity Col- 
George Grove, Esq. lege, Cambridge. 
ev. S. Hansard. | The Rev. Principal Tulloch. 
Rev. F. J. A. Hort. Professor Tyndall. . 
Lord Houghton. , The Rev. the Master of University 
R. H. Hutton, Esq. College, Oxford. 
The Rev. Professor Keunedy. The Rev. Canon Vesey. 
The Rev. Canon Kingsley. ‘The Dean of Westininster. 
The Rev. Canon Lightfoot. The Bishop of Manchester. 
R. B. Litchfield, Esq. The Rey. Canon Westcott. 
The Rev. H. R. Luard. 


| 


Right Hon. W. Cowper-Temple, Treasurer 


Thomas Hughes, 
J. LI. Davies, 
A. Macmillan, 


29 & 30, Bedford Street, Covent Garden, W.C. 


Subscriptions may be paid through Messrs. Coutts & Co.'s Bank, Strand, 
London, W.C.; or through Messrs. Macmillan & Co. 


\ secretaries 


THE first object of this Fund will be to provide a Bust of Mr. Maurice 
to be placed in Westminster Abbey. 

The remainder of the Fund will be invested in the names of Trustees, 
for the benefit of the Working Men’s College—or, as it may probably be 
called ‘The Maurice College for Working Men.” 


The Trustees will apply it at their discretion tothe support of the College, 
keeping in view the interests of the higher education for the sake of which 
the College was founded. 

The following will be the Trustees of the Fund :—Right Hon. W. 
Cowper-Temple, M.P., the Dean of Westminster, Thomas Hughes, Esq., 
M.P., the Rev. Canon Barry, the Rev. Canon Lightfoot, R. B. Litchfield, 
Esq., Rev. J. Ll. Davies. 


The following Subscriptions have been promised :— 


s. d. 
Bishop of St. David’s ... o o! Edwd. Akroyd, Esq. «+ 
Rev. H. Montagu But- | W. P. Pattison, Esq. 
Miss Moline ove ooo 
o Alfred Tennyson, Esq 
| Hallam Tennyson, Esq... 
o Rev. Henry Allon ove 
Rev. Professor Caird 
o| Alex. B. McGrigor, Esq. 
o Rev. F W. Farrar eve 
F.C. Penrose, Esq. 
Rev. G. D. Boyle - 
Rev. T. J. Rowsell we 
| The Dean of St. Paul's ... 
| Bishop of Manchester ... 
| Earl Somers ove ove 
| Rev. Canon Vesey ose 
Vernon Lushington, Esq. 
Rev. }. Burrell Curtis ... 
| Rev. Harry 
Rev. J. M. Bennie 
Robert Bowes, Esq. 
George W. Bell, Esq. 
| Bishop of Exeter... 
Sir Thomas Watson 
Rev E. A. Abbott 
Miss Edwards _... 
R. H. Hutton, Esq. 
Mrs. and Miss Duncan... 
Hon. C. Howard, M.P.... 


er, D.D. 
Rev. Canon Barry, D.D. 
Charles Darwin, Esq., 

At 
W. E. Darwin, Esq. ... 
R. B. Litchfield, Esq. ... 
Sir F. Pollock, Bart. ... 
F. Pollock, Esq... 
Rev. J. Li. Davies 
Thomas Hughes, Esq. ... 
George Lillie Craik, Esq. 
A. Macmillan, Esq. 
W. Spottiswoode, Esq. 

F.R.S. 


Professor Tyndall, F.R S. 
Professor Clifford, M.A. . 
Archbishop of Dublin ... 
Sir E. Strachey, Bart. ... 
Lord Houghton ... pa 
Master of University Co!- 
lege, Oxford ... 
Rev. E. L. Shelford 
R. H. Evans, Esq. ovo 
Rev. John Edwards... 
Henry Farrar, Esq. «+ 
Maurice Stammers, Esq. 
Rev. W. Wayte... ove 
Hon Percy Wyndham, 
M.P. 


ooo°o 


NN 


° 


Mrs. Paine ion 
Mrs. Barton ooo 

. W. Hales, M.A. 

r. Radclyffe_ ... oo 
Fred. Braby, Esq. 
Lt. Col. Malleson ane 
C. W. Williams Wynn, 


A. J. Munby, Es 

Rev. H Solley ... 

J. Westlake, E 

Sir C. G. F. Bunbury 
Daniel Barton, Esq 
The Dean of Durham 


OCNOHHOO 
wen 58 


Esq. oe ove 
Prof Flower, F.R.S. ... 
ohn Wilson, Esq. ove 
. G Fitch, Esq ... ove 
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INDIA.—The Government Surveys of India, 
in course of Publication by authority of H.M.’s Secretary of State for 
India in Council, are Sold by the following Agents, of whom Catalogues 
can be had gratis :— ‘ 

W. H. ALLEN and CO., 13, Waterloo Place. 

EDWARD STANFORD, 6 and 7, Charing Cross. 

HENRY S. KING & CO., 65, Cornhill. 

N. TRUBNER & CO, 60, Paternoster Row. 


Next week, in crown 8vo, limp cloth, price rs. 6d. 


SEWER GAS, and How to Keep it out of 
HOUSES. A Handbook on House Drainage. By OSBORNE 
REYNOLDS, M.A , Professcr of Engineering at Owens College, Man- 
chester ; Fellow of Queen’s College, Cambridge. 


MACMILLAN & CO., LONDON. 


Just ready, in crown 8vo, price 4s. 67., 


MICHAEL FARADAY.—By J. H. Glad- 
STONE, Ph.D., F.R.S.—Contents:—The Story of his Life—The 
Study of his Character—Fruits of his Experience—His Method of 
Working—The Value of his Discoveries. 


MACMILLAN & CO., LONDON. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GAEDEN is conducted by Wittram Rosrnson, F.L.S., Author of 
‘* Hardy Flowers,” ‘* Alpine Flowers for English Gardens,” ‘‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. Special pains are taken 
to make THE GARDEN intelligible and useful in all its parts to every lover 
of a garden. 


The Flower Garden. | 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures, 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
» The Household. 

The Wild Garden. 

The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts, Specimen Copies (post-free), 4}¢. 


37, Southampton Street, Covent Garden, W.C. 


HOLLOWAY ’S PILLS.—Easy Digestion. 


—Any one distracted by that demon of discomfort—bad digestion—should 
send for a box of these pills, round which are wrapped brief, sagacious, 
and practicable instructions for removing dyspepsia. These admirable 
pills cannot be too highly appreciated for the wholesome power they 
exert over all disorders of the stomach, liver, kidneys, and bowels. 
They instantaneously relieve, and steadily work out a thorough cure, 
and in their course dispel headaches, biliousness, flatulency, and depres- 
sion of spirits. It is wonderful to watch the daily improvement of the 
complexion as Holloway’s Pills purify the blood, and restore plumpness 
to the face which had lost both flesh and colour. These Pills combine 
every excellence desirable in a domestic remedy. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE'S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting ee is ge by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly, 


Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
»  Double,, 31s 6¢., 42s., and 52s. 6d. 
= x» Umbilical 42s. and 52s. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


So. for Veins and all of Weakness, Swelling of the legs, 

prains, &c. They are porous, t in texture, and inexpensive, and drawn 

stocking. Price, 45. 6d., 78. 6d., 105., and x6s. each, 
e free. 


TRADE MARY, 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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SCIENTIFIG CLASS-BOOKS. 


Manuals for Students. 


AN INTRODUCTION TO THE OSTE- 
OLOGY OF THE MAMMALIA. By W. H. FLOWER, F.R.S., 

e* £.R.C.S., Huaterian Professor of Comparative Anatomy and Physiology. 
With numerous Illustrations. Globe 8vo, 7s. 6d. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., LL.D., 
Director of the Royal Gardens, Kew. Globe 8vo, ros. 6d. 

“Certainly the fullest and most accurate manual of the kind that has yet ap- 
peared. Dr. Hooker has shown his characteristic industry and ability in the 
care and skill which he has thrown into the characters of the plants. All 
botanists will recognise the many merits of thisreally important little manual.” 
—Pall Mall Gazetie. 


FIRST BOOK OF INDIAN BOTANY. 
By DANIEL OLIVER, F.R.S., F.L.S., Keeper of the Herbarium 
and Library of the Royal Gardens, Kew, and Professor of Botany in 
University College, London. With numerous Illustrations, Globe 8vo, 
6s. 6d. 


Other Volumes of this Series will follow. 


Class-Books of Elementary Science. 
POPULAR ASTRONOMY.—With Illus- 


trations. By G. B; AIRY, Astronomer Royal. Sixth Editién. 18mo, 
45. 6d. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
18mo,5s. 6d. Seventh Thousand. Questions on the same, rs. 

“Full, clear, sound, and worthy of attention, not only as a popular exposi- 
on, but as a scientific index.” —A 


LESSONS in ELEMENTARY BOTANY. 
OLIVER, F.R.S., F.L.S. Eleventh 


“We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver’s, who, with views so practical, and with great 
knowledge, too, can write so accurately and clearly”—Natural History 
Review. 


LESSONS in ELEMENTARY CHEMIS.- 


TRY.—By Professor ROSCOE. With numerous Illustrations, and Chro- 
mo-Lithograph of the Solar Spectra. Twenty-Ninth Thousand. 18mo, 
4s. 6d. 


“* A small, compact, carefully-elaborated, and well-arranged manual.”— 
Spectator. 


ELEMENTARY LESSONS in LOGIC, 


DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- | 


pious Questions and Examples, and a Vocabulary of Logical Terms. 
Second Edit. 18mo, 3s. 6d. 


LESSONS in ELEMENTARY PHYSI- 
OLOGY.—With Numerous Illustrations. Bv Professor HUXLEY. 
Seventeenth Thousand. 18mo, 4s. 6¢. Questions on the same, 1s. 6d. 


“A small book, but pure gold throughout. There is not a waste sentence, 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 


LESSONS in ELEMENTARY PHYSICS. 
—By Professor SALFOUR STEWART. With numerous Illustrations, 
and chromolitho of the Spectra of the Sun, Stars, and Nebulz. Second 
Edition. 18mo, 4s. Gd. 


MACMILLAN & CO., LONDON. 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 
A Monthly Journal of 


THERAPEUTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistan 
Physician to Westminster Hospital, and Lecturer on Materia Medica n 
Westminster Hospital School. 

No. XLIX. for fULY, 1872, Contains— 

Original Communications: 
Rosert Brupenett Carter, F.R.C.S. Clinical Lecture on Three 

Periods of a Case of Sympathetic Irritation of the Eye. 

Cuartes Kerry, M.D. Two Cases of Rheumatic Hyperpyrexia: one 
treated with the Co!d Pack. 
= B. Darsy, F.R.C.S., M.B. Cantab. Remarks on Instruction for the 
eaf. 
Westminster Hospital Papers. 

XVI.—Dr. FrREpERIc Birp. Cases of Obstructed Labour in which the 
Czesarean Section was twice Performed and once Avoided. Part II. 
XVII.—A. Dupre, Ph.D. The Physiological Action of Alcohol; an 

Answer to Dr. Subbotin. 

XVIIL—Dr. Anstiz. A remarkable Case of Pleuro-Pneumonia, ending 
fatally on the 12th day after Defervescence. 

RerizWs.—Niemeyer on the Symptomatic Treatment of Cholera. Trans- 
Jated by Dr. P. W. Latham.—Dr. T. Sp:ncer Cobbold’s Lectures on 
Practical Helminthology.—Third Annual Report of the State Board of 
Health of Massachusetts. 


Clinic of the Month. 
Extracts from British and Foreign Journals. 
Bibliography. 
MACMILLAN & CO., 29 & 39, Bedford Street, Covent Garden, London. 


NEW EDITIONS. 
A YEAR’S JOURNEY THROUGH CEN- 


TRAL AND EASTERN ARABIA in 1862--3. By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 


‘* As amusing as a tale of the Arabian Nights.”—Sfectator. 


‘* A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
expect from Byron, Marryatt, and Sinbad, combined.”—Pad/ AZalZ 
Gazette. 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous Illustra- 
tions, crown 8vo, ros. 6d. 


** Better than a novel, even when it comes from such a masterly hand 


as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.” —Sfectator. 


THE MALAY ARCHIPELAGO: the Land 
of the Orang-utan and the Bird of Paradise, A Narrative of Travel. 
3y ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 
with numerous [ilustrations, crown 8vo, 7s. 6d. 
** A vivid picture of tropical life, which may be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind.”—Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


** An entertaining and spirited record of travel in lands which have a 
fascinating interest for Englishmen.”—Sfectator. 


MACMILLAN & CO., LONDON 
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MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Vecltaic Batteries of every description, afid materials for constructing the same. 


Ordeis exceeding 4os. in value delivered free to any Railway Station in 
ngland. 


Catalogues cn Application. 


WAREHOUSE and SHOW-ROOMS, 
t, Market Place, and St. Mary’s Gate, Manchester. 


CHALK FOSSILS. 
THOS. D. RUSSELL has FOR SALE 


a Choice Collection of Sponges, Bryozoa, Echinidz, Conchifera, Bra 
chiopoda, Fishes, Crustacea, &c., from the Upper and Lower Chalk. 
Series of 20 species, 25s. ; 30 species, 40s. Elementary Sets from ros. 
More Complete Collections, including select and beautiful examples of 
Cidaris, Cyphosoma, Goniaster, &c., from £5 to £20. 


Catalogue of Collections in British Geology, Conchology, Microscopy &c., 
application to THOS. D. KUSSELL, 37, Arundel Street, 
ondon, W. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Mufiles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used ona sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 


Hot Blast Blowpipes and other Specialities in Laboratory apparatus. Sec- 
ticnal drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


PUBLICATIONS 


OF THE 


AGRICULTURAL & HORTICULTURAL 
ASSOCIATION (Limited). 


I.—The Mineral Constituents removed from an Acre of Soil by an Average 
Crop of Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Ke- 
fertilising Effects of Guano, Super-phosphates, Potash, Salts, Farmyard 
Manure, &c. 

11.—The Proportionate Fattening and Flesh-forming Qualities of nearly all 
the Feeding Substances in general use by Farmers ; also the Manurial 
Value of the residue from each article. 


Opinions of the Press. 
“It is clearly a very useful indicator of the values of the foods for cattle.” 
—A theneum. 


**The chart cannot fail to be very useful tothe keepers of horses and meat 
stock, and it will be an ‘eye-opener’ to many who will perceive how it is 
they have been so often disappointed after giving large prices for fancy foods.” 
—Sporting Times. 

“A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure ~ >f the 
—, published by the ‘ Agricultural and Horticultural Association we tl 
a ater. 


Price One Shilling each, Post Free, 


THE AGRICULTURAL ECONOMIST. 
A Monthly Journal, containing Reports and Prices Current of the Asso- 
ciation, and devoted to the advocacy and encouragement of Co-opera- 
tion in Agriculture and in general ‘Trading. 
Price 6d. per month, or 5s. per annum, Post Free. 

Vols. I, and II. of the “ Agricultural Economist” for 18,0 and 1871, half- 

bound, price 7s. 6¢. each. 
PREPARING FOR PuBLICATION. 
A Third Coloured Supplement to the ‘‘ Agricultural Economist,” illustrating 
the relative values of all Manures in common use, 


Address, 35, King Street, Westminster, S.W. 


New Series, No. XLVII., JULY, price 4s. 
QUARTERLY JOURNAL OF MICRO. 
SCOPICAL SCIENCE. 


Edited by JoserpH_ Frank Payne, M.B. Oxon, B.Sc. Lond., Fellow of 
Magdalen College, Oxford, Assistant Physician to, and Lecturer on Morbid 
Anatomy at, St. Thomas’s Hospital ; 

And E. Ray LanKester, B.A. Oxon, F.R.M.S., Natural Science Fellow 
of Exeter College, Oxford. 


Contents :— 
Memorrs— 

Remarks on the Structure of the Gregarinz. By Profess:r Edward Van 
Beneden. (With Plate.) 

On “ Molecular Coalescence,” and on the Influence exercised by Colloids 
upen the Forms of Inorganic Matter. By W. M. Ord, M.B. Lond, 
M.R.C.P., Lecturer on Physiology at St. Thomas’s Hospital. (With 
Two Plates.) 

Recent Researches inthe Diatomacez. By the Rev. Eugéne O’Meara, 


Remarks on Dr. Nitsche’s Researches on Bryozoa. By Professor Smitt. 

Luminous Organs of Light of the Pennatulz. By Professor Panceri. 

The ——- Organs and Light of the Pholades. By Professor Paul 
ancerl. 

On the present Condition of English Object-Glasses as regards Defining 
Power. By Dr. G. W. Royston-Pigott, M.A. Cantab., Fellow ot the 
Cambridge Philosophical Society, late Fellow of St. Peter’s College, 
Cambridge. 

On the Difference between the Nominal and the Solar Focal Leneth of 
English Object-Glasses. By Dr. G. W. Royston-Pigott, M.A., M.D. 

Ona Method of Finding the Refractive Index of Glass by Means of the 
Microscope and White Light. By G. W. Royston Pigott, M.A.,M.D. 

On the Circulation of the Blood in Pyrosoma, especially as observed in the 
Embryo. By P. Pavesi, Assistant to the Pechune of Comparative 
Anatomy in the University of Naples. (With Plate.) 

On some Peculiar Forms of Navicula from the Zulu Archipelago. By 
Rev. E. O’Meara, M.A. (With Plate.) 

Description of a New Species of Ixodea. By Alex. Macalister, M.B.. 
Professor of Zoology, University of Dublin. (With Plate.) 

Note on the Imbedding of Crystals in the Walls of Piant-Cells. By W. 
T. Thistelton Dyer, B.A., B.Sc. (With Plate.) 

REvIEws— 

Archives de Zoologie Expérimentale et Générale, publiées sous la direction 
Henri de Lacaze Duthiers. 

Microcythemia: a Morbid Condition of the Blood hitherto undescribed. 
By Professors Vanlair and Masius. 

Notes and MEMORANDA: 
ProceepinGs of SociETIES, 


J. and A. CHURCHILL, New Burlington Street. 
NEW BOOKS, 


On July tst, from the Eighth German Edition, with 336 Engravings, 8vo, 25s. 


HANDBOOK OF CHEMICAL TECH- 
NOLOGY. By Dr. WAGNER, Profzssor at the University of Wurtz- 
burg. Translated, with extensive additions, by WiLLIAM CROOKES, 
F.R.S., Editor of The Chemical News. 4 


On July roth, Fifth Edition, 8vo, 28s., 


COOLEY’S CYCLOPAEDIA OF PRACTI- 
CAL RECEIPTS and COLLATERAL INFORMATION in the Arts, 
Manufactures, Professions, and Trades. Designedas a General Book of 
Reference for the Manufacturer, Tradesman, and Heads of Families. 
Revised and partly re-written by Ricuarp V. Tuson, F.C.S., Professor 
of Chemistry in the Royal Veterinary College, assisted by several Scien- 
tific Contributors. 


On July rsth, Eighth Edition, with a New Table of Spectra and Engravings 
on Wood, 8vo, 12s. 64., 


FRESENIUS’ QUALITATIVE ANALY- 


SIS. Translated from the Thirteenth German Edition by A. VACHER. 


J. and A. CHURCHILL, New Burlington Street. 


Just published, in 8vo, with 29 Plates and 2 Woodcut Illustrations, price 
315. 6d. cloth, 


MANKIND, THEIR ORIGIN AND DES- 
TINY. By an M.A. of Balliol College, Oxford. Containing a New 
and Literal Translation of the First Three Chapters of Genesis; a 
Critical Examination of the First Two is; an lanation of the 
Apocalypse ; and the Origin and Secret Meaning of the Mythological 
and Mystical Teaching of the Ancients. 


“‘ The contents are exceedingly varied, indicating that the author has read 
extensively, that he has studied the Buble attentively and minutely, is ac- 
quainted with many classical writers, and well versed :n mythology.” —West- 
minster Review. 


“The book throughout is full of interest, and the plates representing 
various objects, chiefly from Eastern temples, are remarkably interesting.” — 
Popular Science Review, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Printed by R. Cray, Sons & Tayior, at 7 and 8, Bread Street 


at the Office, 38, Bleecker Street, 


Hill, in the City of London, and published by Macmittan & Co. 
» New York.—Tuurspay, July 18, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL aia SCIENCE 


“7 the solid ground 


Of Nature trusts the mind which builds for aye. ”_Worpswortit 


No. 143, VOL. 6] 


THURSDAY, JULY 25, 1872 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


22, Albemarle Street, London, W. 


The NEXT ANNUAL GENERAL MEETING will be held at BRIGH- 
TON, commencing on WEDNESDAY, August 14. 


President Elect— 
Dr. WILLIAM B. CARPENTER, LL.D., F.R.S., F.L.S., &c. 

Notice to Contributors of Memoirs.—Authors ave reminded that ‘under an 
arrangement dating from 1871, the acceptance of Memoirs, and the days on 
which they are to be read, are now, as far as possible, determined by Organis- 
ing Committees for the several Sections before the beginning of the Meeting. 
It has therefore become necessary, in order to give an opportunity to the 
Committees of doing justice to the several communications, that each Author 
should prepare an Abstract of his Memoir, of a length suitable for insertion 
in the published Transactions of the Association, and that he should send it, 
together with the original Memoir, by book ye on or before August 1, 
addressed thus—‘‘ General Secretaries, British Association, 22, Albemarle 
Street, London, W. For Section .....” If it should be inconvenient to 
the Author that his paper should be read on any particular day, he is required 
to send information thereof to the Secretaries in a separate note. 


Information about local arrangements may be obtained by application to 
the Local Secretaries, Royal Pavilion, Brighton. 


G. GRIFFITH, .M.A., Assistant General Secretary, Harrow. 


THE IRON AND STEEL INSTITUTE. 


Meeting in Glasgow, August 6, 7, 8, and 9, 1872. 


Gentlemen desirous of exhibiting Articles of interest to the Iron and Steel 
Trades, or of communicating papers, are requested to forward particulars to 
the undersigned, from whom may be obtained programmes of the proceedings 
and other particulars. 


Royal Exchange, 
Middlesborough. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE of Great Britain and Ireland. No. 4, April, 
1872. Now ready, price 4s.; Illustrated. 


JNO. JONES, General Secretary. 


Contents :—‘‘ Hereditary Transmission of Endowments, ” by Geo. Harris, 
V.P. “Characters of the Wallons,” by Drs. Charnock and Blake. ‘“ Stric- 
tures on Darwinism,” by H. H. Howorth. “The Hamah Stones” (illus- 
trated), by Capt. R. F. Burton. “Descriptions of Human Remains from 
Syria,” by Dr. Carter Blake. ‘* Race-characteristics as related to Civilisation,” 
by J. G. Avery. “ Comparative Longevity,” by Geo. Harris, V.P. ‘* Phy- 
sical Condition of Centenarians,” by Sir Duncan Gibb, Bart,, M.D. “‘ Objects 
from the Crag simulating Human Workmanship,” by E. Charlesworth, &c., 
with Anthropological Miscellanea 


London: TRUBNER & CO, Paternoster Row. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can va studied either Privately or in*Classes. Fees 
moderate. Analyses and investigations conducted. ats to Prof. 
E. V. GARDN R F.E.S., F.S.A., 44, Berners Stree 


MATHEMATICS AND PHYSICS.—Mr. 
F. HUME TALBOT, M.A., late Junior Student of Christ Church, 
Oxford, First-Class Man in Mathematics and Natural Science, receives 
a few PUPILS in a country home, and prepares them for the Universi- 
ties and the Scientific Professigns, ;For terms and further es 
apply to Mi. F. H. Talbot, Speen, Newbury, Berks. 


THE REV. L. HENSLEY, Vicar of . 
Hitchin, Herts, formerly Fellow and Assistant Tutor of:Trinity College, 
Cambridge, prepares Young Men for Oxford and Cambridge, and can 
receive another Pupil after August 19th. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH: STREET, 
LONDON, 
Direcrtp’sy ARTHUR VACHER. 


MOTTERSHEAD. & CO., 
LABORATORY ‘FURNISHERS. 


Apparatus, Bottles, Pure Chenitcals, Test Solutions, 
Voltaic Batteries of every description, and materials for constructing the Same. 


Orders exceeding 4os. in value delivered free to any Railway Station i in 
Englaad. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Just published, in 8vo, with 29 Plates and 2 Woodcut Illustrations, price 
31s. 6d, cloth, 


MANKIND, THEIR ORIGIN AND DES- 
TINY. By an M. A. of Balliol College, Oxford. Containmg a Néw 
and Literal Translatign of the First Three Chapters of Genesis; a 
Critical Examination of ‘the First Two- ‘ls; an lanation of the 
Apocalypse ; and the Origin and Sécret Meaning of Mythological 
and Mystical Teaching of. the Ancients. 

“ The contents are exceedingly varied, indicating that the author has read 
extensively, that tie has studied the Bible attentively and minutely, is ac- 
quainted with many classical writers, and well versed in mythology.”—West- 
minster Review. 


“The book throughout» is full. of interest, and the plates representing 
various objects, chiefly from Eastern temples, are remarkably i interesting,” 
Popular Science Review. 


London: LONGMANS, GREEN, & CO., Paternostes Row. 
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This day in 2 vols. crown 8vo, price 28s., with upwards of 100 Illustrations, 


THE .BEGINNINGS OF LIFE. 


BEING SOME ACCOYNT OF THE NATURE, MODES OF ORIGIN, 
AND TRANSFORMATIONS OF LOWER ORGANISMS. 


BY H. CHARLTON BASTIAN, M.D., 
MACMILLAN & CO., London. 


F.R.S. 


BOOKS FOR SUMMER READING. 


“THE NILE TRIBUTARIES OF ABYS- 


SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S. W. 
BAK New and Cheaper Edition, crown 8vo, with Maps and Illus- 
trations, 6s. 


“The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


THE ALBERT N’YANZA GREAT BASIN 
of the NILE, and Exploration of the Nile Sources. By Sir S. W. 
New and Cheaper Edition, crown 8vo, with Maps 


**Charmingly written, full of incident, and free from that wearisome 
reiteration of useless facts which is the drawback to almost all books of 
African travel.” —Sf/ectator. 


THE SCENERY OF SCOTLAND, viewed 
in connection with its Physical Geology. By ARCHIBALDGEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, ros. 6d. 


** Amusing, picturesque, and instructive.”—7imes. 


HOLIDAYS ON HIGH LANDS; or, 
Rambles and Incidents in Search of Alpine Plants. By the Rev. H. 
MACMILLAN. Globe 8vo, 6s. 


‘* Mr. Macmillan’s glowing pictures of Scandinavian nature are enough 
to kindle in every tourist the desire to take the same interesting high 
lands for his own Autumn holidays,”—Saturday Review, 


TREE, From the French of E. VAN BRUYSSEL, edited by the 
nd Edition, crown 8vo, 6s. 
whimsical and charming little book.” theneum. 


STATION LIFE IN NEW ZEALAND. 


By Lady BARKER. New and Cheaper Edition, crown 8vo, 3s. 6d. 


“* We have never read a more truthful or a pleasanter little book.” — 
Athenaum. 


SPRING COMEDIES. Stories by Lady 


BARKER. Contents :—A Wedding Story ; A Stupid Story; A Scotch 
Story ; A Man’s Story. Crown 8vo. 7s. 6d. 


“* All the Stories have about them a charming domesticity.”—7imes. 


RECOLLECTIONS OF OXFORD. ByG. 
V. Cox, M.A., late Esquire Bedel and Coroner in the University 
Second and Cheaper Editien, crown 8vo, 6s. 


“Will pleasantly recall in many a country parsonage the memory o 
youthful days.” — Times, 


THE POPULATION OF AN OLD PEAR. 


Author of Heirof Redclyffe,” with Illastrations by Becker. 


| 
| 


A PAINTER’S CAMP IN THE HIGH- 
Fong a P. G. HAMERTON. New and Cheaper Edition, extra 


“We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.” —Guardian. 


BIBLE TEACHINGS IN NATURE. By 
the Rev. HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s 
“ He has made he world more beautiful to us, and unsealed our ears 


to voices of praise and me of love that might otherwise have been 
unheard.”—British Quarterly Review. 


PICTURES OF COTTAGE LIFE 
-WEST OF ENGLAND. By MARGARET E, POO 
Cheaper Edition, crown 8vo, 3s. 6d. 


THE 


Newand 


‘*Charming stories of peasant life written in something of George 
Eliot's style.” —7imes. 


THE SCOURING OF THE WHITE 
HORSE; or, the Long Vacation Ramble of a London Clerk. By the 
Author of ‘“‘Tom Brown’s School Days.” Illustrated by Doyle. New 
and Cheaper Edition, square, 3s. 6d. 


STREETS AND LANES OF A CITY. 


Being Reminiscences of Amy Dutton. With a Preface by the BisHop 
of Satrspury. New and Cheaper Edition, globe 8vo, 2s. 6d. 


** A fascinating volume full of anecdotes that Dickens could scarcely 
have told more pleasantly.” —A thenaume. 


MEMOIR OF CHARLES MAYNE 
YOUNG, TRAGEDIAN. With Extracts from his Son’s Journal. By 
JULIAN CHARLES YOUNG, M.A. New and Cheaper Edition, 
crown 8vo, 7s. 62. 


* In this budget of anecdotes, fables, and gossip, old and new, relative 
to Scott, Moore, Coleridge, Wordsworth, Mathews, Bowles, Wellington, 
Peel, Louis Napoleon, Dickens, Thackeray, and others, the reader must 
— indeed to please who cannot find entertainment.”—Pal/ Mail 

zelte. 


HENRY CRABB ROBINSON'S DIARY, 
REMINISCENCES, AND CORRESPONDENCE. Edited by Dr 
SapLer. New and Cheaper Edition, 2 vols., crown 8vo, 16s. 

** Brimful of anecdote, incident, learning, 
thought, sublime philosophy, childlike fun, 
religious feeling lovely in its conception and p 


uaint talk, profound 
Id and 


MACMILLAN & CO., 29 and 30 BEDFORD STREET, COVENT GARDEN, W.C. 
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Just ready, in crown 8vo, limp cloth, price rs. 62. 


SEWER GAS, and How to Keep it out of 
HOUSES. A Handbook on House Drainage. By OSBORNE 
REYNOLDS, M.A., Professor of Engineering at Owens College, Man- 
chester ; Fellow of Queen’s College, Cambridge. 


MACMILLAN & CO., LONDON. 


Now ready, in crown 8vo, price 4s. 6¢., 


MICHAEL FARADAY.—By J. H. Glad- 
STONE, Ph.D., F.R.S.—Contents:—The Story of his Life—The 
Study of his Character—Fruits of his Experience—His Method of 
Working—The Value of his Discoveries. 

MACMILLAN & CO., LONDON. 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistan 
Physician to Westminster Hospital, and Lecturer on Materia Medica n 
Westminster Hospital School. 

No. XLIX. for FULY, 1872, Contains— 

Original Communications : 

Rosert BRUDENELL CarTER, F.R.C.S. Clinical Lecture on Three 
Periods of a Case of Sympathetic Irritation of the Eye. 

Cuartes Ketty, M.D. Two Cases of Rheumatic Hyperpyrexia: one 
treated with the Cold Pack. 


W. B. Datsy, F.R.C.S., M.B. GCantab. Remarks on Instruction for the 
Deaf. 


Westminster Hospital Papers. 

XVI.—Dr. FrEperic Brrp. Cases of Obstructed Labour in which the 
Czsarean Section was twice Performed and once Avoided. Part II. 
XVII.—A. DuprE, Ph.D. The Physiological Action of Alcohol; an 

Answer to Dr. Subbotin. 

XVIII.—Dr. Anstiz. A remarkable Case of Pleuro-Pneumonia, ending 
fatally on the 12th day after Defervescence. 

ReriewWs.—Niemeyer on the Symptomatic Treatment of Cholera. ‘Trans- 
lated by Dr. P. W. Latham.—Dr. T. Spencer Cobbold’s Lectures on 
Practical Helminthology.—Third Annual Report of the State Board of 
Health of Massachusetts. 

Clinic of the Month. 
Extracts from British and Foreign Journals. 
Bibliography. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


NEW EDITIONS. 
A YEAR’S JOURNEY THROUGH CEN- 


TRAL AND EASTERN ARABIA in 1862--3. By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 


As amusing as a tale of the Arabian Nights.” —Sfectator. 


** A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
ae from Byron, Marryatt, and Sinbad, combined.”—Pad/ Mail 

azette, 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous Iilustra- 
tions, crown 8vo, ros. 6d. 

** Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.”—Sfectaror. 


THE MALAY ARCHIPELAGO: the Land 
of the Orang-utan and the Bird of Paradise. A Narrative of Travel. 
By ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 
with numerous Illustrations, crown 8vo, 75. 6d. 

“ A vivid picture of tropical life, which ane: be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind.”—Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


‘* An entertaining and spirited record of travel in lands which have a 
fascinating interest for Englishmen.” —Sfectator. 


MACMILLAN & CO., LONDON. 


MAURICE MEMORIAL FUND. 


COMMITTEE, 


Sir Thomas Dyke Acland, Bart. 
The Rev. Henry Allon, 

The Rev. Canon Barry. 

The Rev. Professor Brewer. 
The Rev. Baldwin Brown. 
The Rev. Montagu Butler, D D. 
The Rev. Professor Caird. 
W. D. Christie, Esq. 

The Bishop of St. David’s. 
Rev. J. Ll. Davies. 

Lowes Dickinson, Esq. 

The Archbishop of Dublin. 
Rev. F. W. Farrar. 

Rev. F. Garden. 

George Grove, Esq. 

Rev. S. Hansard. 

Rev. F. J. A. Hort. 

Lord Houghton. 

R. H. Hutton, Esq. 

The Rev. Professor Kennedy. 
The Rev. Canon Kingsley. 
The Rev. Canon Lightfoot. 
R. B. Litchfield, Esq. 

The Rev. H. R. Luard. 


Vernon Lughington, Esq. 
The Rev. pam Macleod, D.D. 
A. Macmillan, Esq. 
Professor Masson. 
The Dean of St. Paul’s. 
F. C. Penrose, Esq. 
Sir Frederick Pollock, Bart. 
Dr. Radcliffe. 
Rev. T. J. Rowsell. 
Earl Somers. 
Sir Edward Strachey, Bart. 
The Right Hon. W. Cowper-Temple. 
Alfred Tennyson, Esq. 
The Rev. the Master of Trinity Col- 
| lege, Cambridge. 
The Rev. Principal Tulloch. 
Professor Tyndall. 
The Rev. the Master of University 
College, Oxford. 
The Rev. Canon Vesey. 
‘The Dean of Westminster. 
The Bishop of Manchester. 
The Rev. Canon Westcott. 


Right Hon. W. Cowper-Temple, Treasurer 
Thomas Hughes, 

- LI. Davies, 

A. Macmillan, 


29 & 30, Bedford Street, Covent Garden, W.C. 


\ secretaries 


Subscriptions may be paid through Messrs. Coutts & Co.’s Bank, Strand, 
London, W.C.; or through Messrs. Macmillan & Co. 


Tue first object of this Fund will be to provide a Bust of Mr. Maurice 
to be placed in Westminster Abbey. 


The remainder of the Fund will be invested in the names of Trustees, 
for the benefit of the Working Men’s College—or, as it may probably be 
called ‘‘ The Maurice College for Working Men.”’ 


The Trustees will apply it at their discretion tothe support of the College, 
keeping in view the interests of the higher education for the sake of which 
the College was founded. 


The following will be the Trustees of the Fund:—Right Hon. W. 
Cowper-Temple, M.P., the Dean of Westminster, Thomas Hughes, Esq., 
M.P., the Rev. Canon Barry, the Rev. Canon Lightfoot, R. B. Litchfield, 
Esq., Rev. J. Li. Davies. 


Amount already advertised .. ...- £840 58. od. 


Miss Solly ... 
. Waterhouse, Esq. 
. S. Lean, Esq. ... ove 
E. E. Stalschmidt, Esq. ... 
Rev. W. W. Hopwood 
H. F. Mallet, Esq.... os 
Rev. E. W. Benson, D.D... 
E. A. Darwin, Esq 
H. W. Eve, Esq. ove 
H. Cipriani Potter, Esq. ... 
Rt.Hn.W.F.Cowper-Temple 2 
Rev. Brook Lambert 
R. B. Mansfield, Esq. 
Rev. G. T. Drew 
Edwd. Fry, Esq. 
Mrs, Gotobed 
Rev. E. E. Allen ... 
Rev. Basil K. Woodd 
Rev. H. R. Haweis eee 
Sir Charles Lyell oe 
P. Anderson, Esq. «.- 
R. S. Dick, Esq. .« 
J. E. Millais, Esq. ... 
Miss Clarke ... i 
Rev. R. E. Bartlett 
Rev. J. T. Barker ... ove 
Rev. H. K. Reynolds _... 
Hon. & Rev. W.H. Lyttelton 
Hon. Roden Noel ... oe 


Robert Reid, Esq. oe 
C. B. Locock, Esq. «+ woe I 
| Archbishop of Canterbury... 
Dowager Countess of West- 
|_morland ... oe 5 
o| Dr. John Beddoe ... I 
o| Rev. J. H. Carr... wo 2 
o| R. Ferguson, Esq. ... 
o| Bernard Cracroft, Esq. .. 5 
2 
I 


is) 


| G. B. Lloyd, Esq. 
5 
° 
I 


0000008 
©0004 


o| Rev. J. A. Jacob ove 


o | Rev. S. Thompson Yates ... 

o| Dowager Lady Stanley of 

o| Alderley ... ove 
o| Rev. H. Wace as. 
o| A. J. Munby, Esq. ... oe § 
o | W. D. Christie, Esq. oe 2 
S. Spalding, Esq. ... owe 5 
o| C. Dalrymple, Esq.,M.P... 2 
o | Rev. H. A. Martin... wo 2 
o| E. T. Griffiths, Esq. we 3 
o | Lowes Dickinson, Esq. ... 10 
o | W. H. Bullock, Esq. ooo TS 
A. Johnston, Esq. ... o TO 
| C. Mudie, Esq, ... owe 5 
| Canon Lightfoot .. IO 
| Rev. L. J. Bernays 2 
| Rev, J. Barton ove oo 2 


o| W. Rathbone, Esq., M.P.... 1 
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* THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by WiLtiAM Rosinson, F.L S., Author of 
** Hardy Flowers,” *‘ Alpine Flowers for Engiish Gardens,” “ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. | 
Landscape Gardening. | 
The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 

Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6a'. for a Year, payable in ad- 
vance ; and in Monthly Parts: Specimen Copie:: (post-free), 444. 


Hardy Flowers. 
‘Town Gardens. 

The Conservatory. 
Public Gardens. 
The Greenhouse and 
The Household. 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing, 
Legal, and Parliamentary matters. 


Review oF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES’ 
REcorb. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 


“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s 6¢. per annum, post free; Single Copies, 1s. each. Re~ 
gistered for Transmission Abroad. 


Offices—5, Bond Court, Walbrook, London E.C. 


HOLLOW AY’S OINTMENT and PILLS.— 


However wise our sanitary councils, however good the arrangements for 
carrying them out, they will never altogether get rid of disease: under 
it sufferers may turn to these remedies for effectual aid. In thesad hours 
of sickness it is cheering to kaow that a remedy does exist, and that it 
can be procured at alittle cost. Holloway’s Ointment and Pills are 
always useful in relieving pain, iu ing infl tions, and regulating 
disordered actions. ‘They never can be misapplied, nor can they under 
any circumstances cause mischief. They are a blessing to the rich when 
tormented by indigestion, gout, skin diseases, &c., and a precious boon 
to the poor when struck down by illness, 


3 “A most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.” —Court Circular. 
*€ As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 
the public.”—ZLondon Mirror. 


RUPTURES,—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, Ehing with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below-the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 268. 6d., and 31s. 6d. 
»  Double,, 318 425., and 525, 6d. 
»» Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veims and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are gerem, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 75. 6d., 10s., and 16s. each. 
Postage free. 

JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


NEW WORKS ON NATURAL HISTORY, 


By H. ALLEYNE NICHOLSON 
M.D, D.Sc., M.A., Ph D., F.R.S.E., F.G.S., 
Professor of Natural History and Botany in University C. Hege, Toronto, 


I 


INTRODUCTION TO THE STUDY OF 
BIOLOGY. _ Crown 8vo, with numerous Engravings, 5s. 

“* Nowhere else, we believe, can the student, whether he be the theologian 
anxious to learn the set of the tide and the direction of the under current of 
thought of modern science and philosophy, the man of letters, or the medical 
student, or lastly, the practitioner, who is not quite ignorant of the elements 
of comparative anatomy, but is slightly puzzled with such new terms as 
Homogeny and Homoplasy, Abiogenesis and Bioplasm ; nowhere else, we 
believe, can these meet with such clear definitions, and with such fair expo- 
sitions of rival theories, as in the pages before us.”—edical Press. 

Il. 


A MANUAL OF ZOOLOGY. For the Use 
OF STUDENTS. With a General Introduction on the Principles of 
Zoology, and Glossary of Scientific Terms. Second Edition,crown 8vo, 
with 243 Engravings on Wood, 12s. 6a. 

“It is the best Manual of Zoology yet published, not merely in England 
but in Europe.”—Padl Mall Gazette. 
III. 


ADVANCED TEXT-BOOK OF ZOOLOGY 
dong tage USE OF SCHOOLS. Crown 8vo, with numercus Engrav- 
ings, 6s. 

IV. 


INTRODUCTORY ‘TEXT-BOOK OF 
—e For the Use of Junior Classes. With 127 Engravings, 
38. 6d. 


A MONOGRAPH OF THE BRITISH 
GRAPTOLITID. 8vo, with Engravings, 5s. 


VI. 

MANUAL OF PALAZONTOLOGY. For 
THE USE OF STUDENTS. With a General Introduction on the 
Principles of Paleontology. With upwards of 4oo Engravings. One 
Volume, crown 8vo. (/n the Press. 

Vil. 


EXAMINATIONS IN NATURAL HIS- 


TORY: Being a Progressive Series of Questions adapted to the Author’s 
Introductory and Advanced Text-Books and the Students’ Manual of 
Zoology. [/n the Press. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


MACMILLAN’S MAGAZINE, 
No. 153. .FOR JULY. 
PrIcz 1s. 
CONTENTS OF THE NUMBER. 
1.—‘*The Middle Ages and the Revival of Learning.” By W. G. Clark. 


Part I. 


2.—'* The Strange Adventures of a Phaeton.” By William Black, Autho 
of ‘A Daughter of Heth,” &c. Chapters XIX.—XXI, 


3.—"* Ta’Abbet Shurran and his Companions.” By W. Gifford Palgrave 
Concluded. 


4.—* Thoughts upon Government.” Chapter III. 
5.— Christina North.” Conclusion. 

6.— Music in England.” By Henry Leslie. 
7.— To Genista.” By F. N. B. 


8.—‘*The Agricultural Labourer.” By the Rev. Edward Girdlestone 
Canon of Bristol. 


So!d by all Booksellers, Newsagents, and at all Railway Stations. 
NEW EDITION OF WEBB’S CELESTIAL OBJECTS. 
Preparing for publication, in 16mo, with Map, Plate, and several Woodcut 
Illustrations, 


CELESTIAL OBJECTS FOR COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M.A., F.R.AS,, :In- 
ae of Hardwick, Herefordsh're. Third Edition, revised and 
improved. 


London: LONGMANS GREEN, & CO., Paternoster Row. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 38, Bleecker Street, New York.—Tuurspay, July 25, 1872, 
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A WEEKLY ILLUST 


To the solid ground 
Of Nature trusts the mind which builds for aye.°-—WORDSWORTH 


No. 144, VOL. 6] 


THURSDAY, AUGUST I, 1872 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, Paddington. 


The INTRODUCTORY LECTURE, by A. T. NORTON, Esq., WED- 
YESDAY. October 2, 1872, at 3.30 P.M. 
The BIENNIAL DINNER at Willis’s Rooms, the SaME EVENING, at 6. 
H. SPENCER SMITH, Esq,, in the Chair. 
MEDICAL OFFICERS AND LECTURERS. 

ConsutT1nG OrFicers—Dr. Chambers, Sir James Alderson, M.D., F.R.S., 
Dr. Sibson, F.R.S., Dr. Tyler Smith, Mr. Coulson, Mr. Lane, Mr. 
White Cooper. 

Puysicians—Dr. H. Jones, F.R.S., Dr. Sieveking, Dr. Broadbent. 

AssISTANT-Puysic1ans—Dr. Cheadle, Dr. Lawson, Dr. Shepherd. 

SurGzons—Mr. Spencer Smith, Mr. Haynes Walton, Mr. J. R. Lane. 

AssISTANT-SURGEUNS-—Mr. Gascoyen, Mr. Norton, and Mr. Edmund | 


AssisTANT Puysician-AccoucHEUR—Dr. Wiltshire. 
SURGEON IN CHARGE OF THE OPHTHALMIC DEpARTMENT—Mr. Haynes | 
Walton. 
| 


wen. 
Puysician-AccoucHEuR—Dr. Alfred Meadows. | 
| 


AvrRAL SurGEoN—Mr. Allen. 
Howard Hayward. 
MevicaL Tutor—Dr. J. Reginald Stocker. | 
Orner Lecturers—Dr. ee Randall, Mr. Mivart, F.R.S., Dr. 
rimen. ! 

The course of teaching at this School insures carefuland complete prepara- 
tion for all the Examining Boards, the Public Services, and the higher Uni- 
versity Examinations. 

The MEDICAL TUTOR is appointed for the express purpose of daily 
assisting the Students in the practical portion of their studies. 

SPECIAL INSTRUCTION is provided in Ophthalmic, Aural, and Den- 
ta! Surgery, Comparative Anatomy, Histology. and Pathology. The Clinical 
System is so orgamised that the training of every individual student is super- 
vised ; there are also departments for the Diseases of Women and Children, 
of the Eye and Ear, of the Skin and of the Throat. , 

SCHOLARSHIPS, 

THREE SCHOLARSHIPS of £40 for Three Years. 

AN EXHIBITION of £20 for One Year. | 

One of the Scholarships and the Exhibition awarded every year by open | 
Competition in Natural Science previous to entrance at the School. | 

ASCHOLARSHIP of £20 in Anatomy, carrying with it the appointment 
of Assistant Demonstrator. 

A SCHOLARSHIP of £20 in Pathology, carrying with it the appoint- 
ment of Assistant Curator. 

These are awarded annually. 
PRIZES. 
Prizes are given in each class at the close of every Session, 
APPOINTMENTS. 
THREE HOUSE SURGEONCIES, each tenable for one year. ; 
A RESIDENT OBSTETRIC ASSISTANTSHIP, tenable for six 


months 
THESE RESIDENT MEDICAL APPOINTMENTS are open to the 
Pupils without expense of any kind, and are equivalent to four Scholarships | 
of the annual value of £50. | 
In addition to the preceding there are the following paid appointments, the | 
holders of which are eligible for re-election : a 
THE RESIDENT REGISTRARSHIP of the value of £100 year, with 
board and lodging 
THE DEMONSTRATORSHIP OF ANATOMY of the value of £50 


a year. 

THE MEDICAL TUTORSHIP, of the annual value of £ 100. 

For the Prospectus and Address to the Students by Thomas Hughes, 
Esq.,M.P., apply to Mr. Knott, the Registrar at the Hospital, or to 


W. B. CHEADLE, M.D., Dean of the School. | 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange; 
and the Factory, Savoy Street, London. 


LEICESTER MUSEUM. 
CURATOR AND ASSISTANT CURATOR. 
WANTED, a CURATOR to take the practical management of the Lei- 
cester Museum. ‘The Candidates not to be more than about Thirty years of 
age, and to have had some experience ina London, Provincial. or Private 
Museum, Honorary Curators will advise on each Department. 
Wanted, also, as ASSISTANT CURATOR, a well-educated Youth, about 
14 or 15 years of age. 
‘The salary of the Curator will be £120, and that of the Assistant Curator 
30. 
“Applications and Testimonials to be sent on or before 2oth August next 
addressed to the Town Clerk, Leicester. 
By Order. 
Leicester, 30th July, 1872. 


TO NATURALISTS. 


FOR SALE, the following Works, in excellent condition, forming part of 
the Library of a lately deceased Naturalist. 


SAMUEL STONE, Town Clerk. 


4s. a. 
“ The Zoologist,” 1860 to 71 inclusive(good half-binding)... 3 10 0 
‘The Crag Mollusca,” by Mr. Wood ; 4to, 21 Plates, 
out of print (published by Palzontographical Society), 
with 4 succeeding annual volumes, 1847-51 inclusive ... 4 12 6 
For Catalogue, send Stamped Envelope, and add Editor, A 
Mart, 22, Bedford Street, London, W.C. 


THE IRON AND STEEL INSTITUTE. 


Meeting in Glasgow, August 6, 7, 8, and 9, 187s. 


Gentlemen desirous of exhibiting Articles of interest to the Iron and Steel 
Trades, or of communicating papers, are requested to forward particulars to 
the undersigned, from whom may be obtained programmes of the proceedings 
and other particulars. 

Royal Exchange, JNO. JONES, General Secretary. 

Middlesborough. 
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FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 


EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 


Hot Blast Blowpipes and other Specialities in Laboratory apparatus. Sec- 
tional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


HOLLOWAY’ S PILLS.—The business of 


life of late years has become so intricate and contentious that without 
good health success is impossible. Epidemic diseases both infectious 
and contagious, through negligence, cause woful devastation. The 
alarming increase of deaths from fever and diarrhea should bea warning 
to every one to subdue at once any irregularity tending towards disease. 
Holloway’s Pills should now be in every household, to rectify all impure 
states of the blood, to remedy weakness, and to overcome impaired 
general health. Nothing can be simpler than the instructions for taking 
this corrective medicine, nothing mor? efficient than its cleansing powers, 
nothing more harmless than its vegetable ingredients. Holloway’s i is 
the best physic durirg the summer season. 


Ma 
LIGHT. ONLY’ ON THE BOX. 


| R. H. Hutton, Esq. 


MAURICE MEMORIAL FUND. 


COMMITTEE, 


Vernon Lushington, Esq. 
The Rey. Norman Macleod, D.D. 
A. Macmillan, Esq. 
Professor Masson. 
The Dean of St. Paul’s. 
F. C. Penrose, Esq. 
Sir Frederick Pollock, Bart. 
Dr. Radcliffe. 
Rev. T. J. Rowsell. 
| Earl Somers. 
Sir Edward Strachey, Bart. 
The Right Hon. W. Cowper-Temple. 
Alfred Tennyson, Esq. 
The Rev. the Master of Trinity Col- 
lege, Cambridge. 


Sir Thomas Dyke Acland, Bart. 

The Rev. Henry Allon. 

‘The Rev. Canon Barry. 

The Rev. Professor Brewer. 

The Rev. Baldwin Brown. 

The Rev. Montagu Butler, D D. 

The Rev. Professor Caird. 

W. D. Christie, Esq. 

The Bishop of St. David's. 

Rev. J. Ll. Davies. 

Lowes Dickinson, Esq. 

‘The Archbishop of Dublin. 

Rev. F. W. Farrar. j 

Rev. F. Garden. | 

George Grove, Esq. | 

Rev. S. Hansard. The Rev. Principal Tulloch. 

Rev. F. J. A. Hort. Professor Tynda 

Lord Houghton. | ‘The Rev. the Master of University 
College, Oxford. 

The Rev. Canon Vesey. 

‘The Dean of Westminster. 

The Bishop of Manchester. 

The Rev. Canon Westcott. 


The Rev. Professor Kennedy. 
The Rev. Canon Kingslez. 
The Rev. Canon Lightfoot. 
R. B. Litchfield, Esq. 

The Rev. H. R. Luard. 


Right Hon. W. Cowper-Temple, Treasurer 
Thomas Hughes, 
J. Ll. Davies, 
A. Macmillan, 


29 & 30, Bedford Street; Covent Garden, W.C. 


? 
ts ecretaries. 


Subscriptions may be paid through Messrs. Coutts & Co.’s Bank, Strand, 
London, W.C.; or through Messrs. Macmillan & Co. 


‘Tue first object of this Fund will be to provide a Bust of Mr. Maurice 
to be placed in Westminster Abbey. 


” "The remainder of the Fund will be invested in the names of Trustees, 
for the benefit of the Working Men’s College—or, as it may probably be 
called ““' The Maurice College for Working Men.” 


The Trustees will apply it at their discretion tothe support of the College, 
keeping in view the interests of the higher education for the sake of which 
the College was founded. 


The following will be the Trustees of the Fund:—Right Hon. W. 
Cowper-Temple, M.P., the Dean of Westminster, Thomas Hughes, Esq., 
M.P., the Rev. Canon Barry, the Rev. Canon Lightfoot, R. B. Litchfield, 
Esq., Rev. J. Ll. Davies. 


Amount already advertised .. £40 55. od. 


4 s.d. 4 
Miss Solly ... 6 o o| G.B. Lloyd, Esq. ... § 0 O 
J. Waterhouse, Esq. «« 5 § ©| Robert Reid, Esq. ... wo § 0 O 
V. S. Lean, Esq. .. 2t o o| C. B. Locock, Esq... « 10 0 O 
Stalschmult, Esq. 2 Archbishop of Canterbury... roo 
Rev. W. W. Hopwood 1 © ©} Dowager Countess - West- 
H. F. Mallet, Esq... morland ... § 0 O 
Rev. E. W. Benson, DD... 2 2 o| Dr. John Beddoe ... ~~ 320 
E. A. Darwin, Esq. ». 10 © O| Rev. J.H.Carr ... & 2 
H. W. Eve, Esq. ... Ferguson, Esq. - 200 
H. Cipriani Potter, Esq. ... 2 2 0 a ar Cracroft, Es wo § § O 
Rt. Hn. W.F.Cowper- Temple 25 © o| W. Rathbone, a = M.P.... 10 0 0 
Rev. Brook Lambert 2 2 0| Rev. J. A. Jacob .. 220 
R. B. «+ 5 © Rev. S. Thompson Yates... 1 0 
Rev. G. T. ove +.» 2 2 ©} Dowager Lady Stanley of 
Edwd. Fry, ove 3 3 0|_ Alderley ... ove «10 0 
Mrs. Gotobed 2 2 ©| Rev. H. Wace 200 
Rev. E. E. Allen ... 0 A. J. Munby, Esq.... § 0 
Rev. Basil K. Woodd +» 2 © o| W. D. Christie, Esq. wo & 2 © 
Rev. H. R. Haweis 0 0|S. Spalding, Esq. ... 5 0 
Sir Charles Lyell ... ++ 5 @ o| C. Dalrymple, Esq. “M. P.. 2 20 
P. Anderson, Esq. . «+ 2 2 ©| Rev. H. A. Martin... 200 
R. S. Dick, Esq. ... 2 2 E. T. Griffiths, E 93 3 0 
. E. Millais, Esq. I o| Lowes Ties, 10 0 O 
fiss Clarke 200 H. Bullock, Esq. «. 15 0 0 
Rev. R. E. Bartlett 200 Johnston, Esq. 10 O 
Rev. J. T. Barker ... 5 © . Mudie, Esq, ... 
Rev. H. K. Reynolds... z x o| Canon Lightfoot .. «10 0 0 
Hon. & Rev. W. Lyttelton 2 Rev. L. J. Bernays... 220 
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This day in 2 vols, crown 8vo, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF 
THE NATURE, MODES OF ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, M.D., F.R.S. 
CONTENTS. 
VOLUME II. 


Part II.—ArcHEBIOsIS. (Continued.) 


Chap. XII.—Explanation of Apparent Discrepancies and 
Difficulties. Chap. XIII.—Crystals and Organisms: Causes ; 3 
Chap. I.—The Persistence of Force : Correlation of the Vital which determine their Form and Structure. Chap. XIV.—The ' By 
and Physical Forces, Chap. II.—The ‘ Vital Principle:’ Nature | Fundamental Properties of Living Matter. Chap. X V.—Develop- 
of Life. Chap. I1I.—Nature of Organizable Materials and of | ment of the Primordial Forms of Life: their Relationship to one ‘ 
lowest Living Things. Chap. IV.—Relations of Animal, a | another. ; 
table, and Mineral Kingdoms: Theories of Organization. Chap. - : ; s 
V.—Modes of Origin of Reproductive Units and of Cells. Part III,—HETEROGENESIS. ee 
Chap. X VI.—Ancient and Modern Views concerning Hetero- a 
genesis. Chap. X VII.—Synthetic Heterogenesis. Chap. X VIII. 
—The Panspermic Hypothesis. Chap. XIX.—Heterogenesis in 
Chap. VI.—Meanings attached to term ‘ Spontaneous Genera- | Higher Organisms. Chap. XX.—Heterogenesis in Lower Or- 
tion.” Chap. VII.—Mode of Origin of Primordial Living Things: | ganisms, Chap. XXI.—Transformations of Euglenz and other 
| Organisms: Modes of Origin of Ciliated Infusoria. Chap. XXII. 


Nature of Problem. Chap. VIII.—The Limits of ‘Vital | 
Resistance’ to Heat. Chap. IX.—The Experimental Proof: | —Transformations of Ciliated Infusoria: Modes of Origin of 
Untenability of Pasteur’s Conclusions. Chap. X.—Physical and | Rotifers, Tardigrades, and Nematoids. Chap. XXIII.—Indivi- 


Vital Theories of Fermentation. Chap. XI.—Additional Proofs | duals, Ephemeromorphs, and Species. Chap. XXIV.—General 
of the Occurrence of Archebiosis. | Considerations : Conclusion. _ A 


VOLUME I. 


Part I.—THE NATURE AND SOURCE OF THE VITAL FORCEs, 
AND OF ORGANIZABLE MATTER. 


Part II.—ARCHEBIOSIS. 


In crown 8vo. cloth, price tos. 6d. 


THE 


STUDENTS FLORA OF THE BRITISH ISLANDS. 


By J. D. HOOKER, C.B. F.R.S., &c. 
DIRECTOR OF THE ROYAL GARDENS, KEW. 


THE object of this work is to supply Students and Field Botanists with a fuller account of the Plants 
of the British Islands than the manuals hitherto in use aim at giving. 


THE PALL MALL GAZETTE says :—‘‘It is certainly the fullest and most accurate manual of the kind that has yet appeared. 
Dr. Hooker has shown his characteristic industry and ability in the care and skill which he has thrown into the characters of the 
plants. These are to a great extent original, and are really admirable for their combination of clearness, brevity, and completeness. 


All botanists will recognize the many merits of this really important little manual.” 
THE ATHENZUM observes :—‘‘ We have in a small compass probably the most accurate descriptive Flora of our Islands that 
has yet been published.” 


THE GARDENER’S CHRONICLE remarks :—‘‘ Students will hail the advent of this volume, and appreciate its value. The 
professed naturalist will rejoice that so excellent a summary of the views of the modern school of botanists has been published. 
The book is compiled with great skill and judgment, and cannot fail to perfectly fulfil the purpose for which it is intended.” 


With numerous Illustrations. Extra fcap, 8vo. price 6s. 6d. 


FIRST BOOK OF INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. F.L.S., . 
KEEPER OF THE HERBARIUM AND LIBRARY OF THE ROYAL GARDENS, KEW, AND PROFESSOR OF BOTANY IN | : 
UNIVERSITY COLLEGE, LONDON. : { 


THE ATHENZUM says :—“In nothing is Prof. Oliver’s book more satisfactory than the success with which, within so small : 
@ compass, it illustrates the vast and varied botany of India. Such a work has long been wanted by amateurs and college professors, fe Wt 
and students in India.” 
MACMILLAN AND CO., LONDON. 
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MR. EVANS’S WORK ON STONE IMPLEMENTS. 
In 8vo, with 2 Plates aud 476 Woodcuts, price 28s, 


THE ANCIENT STONE IMPLEMENTS, 
WEAPONS, and ORNAMENTS of GREAT BRITAIN. By JOHN 
EVANS, F.R.S., F.S A, Honorary Secretary of the Geological and 
Numismatic Societies of London, &c. 


“ A goodly volume of more than six hundred pages, iliustrated by nearly 


as many excellent woodcuts, discoursing learnediy ot nothing save stones 
and streams, and finding in them sermons of great and, to many readers, 
novel interest. 1t might have been supposed, when Mr. Evans had publ shed 
his well-known work on the C ins of the Ancient Britons, that he had gone 
back as far as possible in the history of our land and nation ; but in archzo- 
logical as in other sciences, there is in the lowest known depth one lower 
still remaining to be fathomed ; every chamber opened to the light discloses 
others lying beyond it. From a people who had no literature, or none of 
which they have left any trace beyond the rude characters inscribed on their 
rude coins. we are now carried back to tribes and races which possessed 
neither coins nor letters ; people who have lett us neither their sepulchres nor 
their ashes, nor indeed any trace of their existence, save the rude triangular 
or sub-triangular fragments of worked stone which served them for tools or 
weapons ; and even these are usually found buried beneath the wreck and 
ruin, it may be, of continents or islands which have long sinee been worn 


and wasted away. The publication of this work is remarkable as an evidence | 


of the quickened pace which characterises scientific research in our days.” — 
ature. 


London: LONGMANS, GREEN, & CC.., Paternoster Row. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1AM Rosrnson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures, 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 44 


Hardy Flowers. 
‘own Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and 

The Household. 


37, Southampton Street, Covent Garden, W.C. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Ordeis exceeding 4os. in value delivered free to any Railway Station in 
ngland. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecteD By ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be -studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.a., 44. Berners Sireet, W. 


“NEW WORKS ON. NATURAL HISTORY, 


By H..ALLEYNE NICHOLSON 
M.D., D.Sc., M.A., Ph.D., F R.S.E., F.G.S., &c., 
Professor of Natural History and Botany in University C: llege, Toronto, 


I. 
INTRODUCTION TO THE STUDY OF 


BIOLOGY. Crown €vo, with numerous Engravings, 5s. 

“* Nowhere else, we believe, can the student, whether he be the theclogian 
anxious to learn the set of the tide and the direction of the under current of 
thought of modern science and pr ilosophy, the man of letters, or the medical 
student, or lastly, the practitioner, who is not quite ignorant of the elements 
of comparative anatomy, but is slightly puzzied with such new terms as 
Homogeny and Homoplasy, Abiog is and Biop ; nowhere else, we 

lieve, can these meet with such clear definitions, and with such fair expo- 
sitions of rival theories, as in the pages before us.”—Medical Press. 


Il. 
A MANUAL OF ZOOLOGY. For the Use 


OF STUDENTS. With a General Introduction on the Principles of 
Zoology, and Glossary of Scientific Terms. Second Edition,crown 8vo, 
with 243 Engravings on Wood, 12s. 6d. 
“Tt is the best Manual of Zoology yet published, not merely in England 
but in Europe.”—Pall Mail Gazette. 


III. 

ADVANCED TEXT-BOOK OF ZOOLOGY 
a USE OF SCHOOLS. Crown 8vo, with numercus Engray- 
ings, 6s. 

IV. 


INTRODUCTORY . TEXT-BOOK OF 
ry * ee For the Use of Junior Classes. With 127 Engravings, 
38. 6a. 


v. 
A MONOGRAPH OF THE BRITISH 
GRAPTOLITID. 8vo, with Engravings, 5s. 


VI. 

MANUAL OF PALAZONTOLOGY. For 
THE USE OF STUDENTS. With a General Introduction on the 
Principles of Paleontology. With upwards of 400 Engravings. One 
Volume, crown 8vo. (Jn the Press. 


VII. 


EXAMINATIONS IN NATURAL GIS- 


TORY: Being a Progressive Series of Questions adapted to the Author's 
Introductory and Advanced Text-Books and the Students’ Manual of 
Zoology. [/n the Press. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


Registered for Transmission Abroad. 


THE GARDENERS’ CHRONICLE AND 
AGRICULTURAL GAZETTE, 


| A Weekly Illustrated Journal, devoted to all branches of Horticulture and 


Agriculture. 
Published every Friday, price Fivepeace; post-free, 54d. 


The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL- 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming,.Rural Economy, Practical Natural History ; to 
supply the requirements ot Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between 
all persons at home or abroad taking an interest in cultural pursuits. 


Illustrations of subjects of interest to those engaged in gardening, farming, 
natural history, or rural pursuits generally, are freely given. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
the Continent, in India and the Colonies in general, the “GARDENERS’ 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantages to Advertisers. 


Subscriptions payable in advance, including postage to any part of the 
United Kingdom :— 


3 Months, ss. 1144. : 6 Months, £1 35. rod. 


P.O.0. to be made payable at the King Street Post Office, W.C., to 
RICHARDS. 


Publishing Office and Office for Advertisements, 41, Wellington Street, 
Covent Garden, London, W.U. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 38, Bleecker Swreet, New Yerk.—Tuurspay, August 1, 1872, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 145, VOL. 6] 


THURSDAY, AUGUST 8, 1872 


Registered as a Newspaper at the General Post Office:] 


{All Rights are Reserved. 


ANDERSON’S UNIVERSITY, GLASGOW. 
THE TRUSTEES invite CANDIDATES 


for the CHAIRS* of NATURAL PHILOSOPHY and MEDICAL 
JURISPRUDENCE. | 


Applications to be lodged on or before the 28th of August with the Secre- 
tary, who will furnish information regarding the duties and terms of the 


appointments. 
J. B. RIDSTONE, Secretary. 
50, West Regent Street, Glasgow, 7th August, 1872. 


— 


LINNEAN SOCIETY. 
This day is published, price £2 8s. od., the 2nd Part of Vol. XXVIII. of the 
TRANSACTIONS OF THE 
LINNEAN SOCIETY OF LONDON. 


Sold by LONGMANS and CO., Paternoster Row; and by Mr. KIP- 
PIST, at the Apartments of the Society, Burlington House, Piccadilly, of 
whom may be had all, or any, of the preceding volumes. The Fellows of 
the Soclety ay requested to apply to Mr. Kippist for their copies between 
the hours of 12 and 4 o’c'ock. 


ROYAL €OUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either -Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Sireet, W. 


LEICESTER MUSEUM. 


CURATOR AND ASSISTANT -CURATOR. 


WANTED, a CURATOR to take the practical management of the Lei- 
cester Museum. The Candidates not to be more than about Thirty years of 
age, and to have had some experience in a London, Provincial. or Private 
Museum. « Honorary Curators will advise on each Department. 

Wanted, also, as ASSISTANT CURATUR, a well-educated Youth, about 
14 or 15 years of age. e 

The salary of the Curator will be £120, and that of the Assistant Curator 


30. 
Applications and Testimonials to be sent on or before 2oth August next 
addressed to the Town Clerk, Leicester. 
By Order. 


Leicester, 30th July, 1872. ‘SAMUEL STONE, Zown Clerk. 


MATHEMATICS AND PHYSICS.—Mr. 
F. HUME TALBOT, M.A., late Junior Student of Christ Church, 
Oxford, First-Class Man in Mathematics and Natural Science, receives 
a few PUPILS in a country home, and prepares them for the Universi- 

| ties and the Scientific Professions. For terms and further particulars 


BRITISH ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE. 


THE JOURNAL, PRESIDENT’S ADDRESS, and the PRINTED 
PAPERS issued by the Association during the Annual Meeting, will 
be forwarded daily to Members and others who will forward 2s. 6d. to 
Mr. ASKHAM, Clerk of the Association, Reception Room, Brighton, 
on or before August 14. 

G. GRIFFITH, Assistant General Secretary. 


NOTICE. 
BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


“NATURE” for Next Week, and the Following Numbers, will contain 
Full Reports of 
THE PRESIDENT’S ADDRESS, 
And of the ADDRESSES and PROCEEDINGS in the different Sections. 
Published every Thursday, Price 4d. 
Vearly Subscription .. ove we 6d. 
Half-yearly ditto ose ove ove gs. 6d. 
Quarterly ditto ove ove 55. od. 
Post Office Orders to be made payable at King Street, Covent Garden, W.C, 
MACMILLAN & CO., London. 


Registered for Transmission Abroad. 
THE GARDENERS’ CHRONICLE AND 
AGRICULTURAL GAZETTE, 


A Weekly Illustrated Journal, devoted to all branches of Horticulture and 
Agriculture. 


Published every Friday, price Fivepeace; post-free, 54d. 


The object of the ‘‘GARDENERS’ CHRONICLE AND AGRICUL- 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming, Rural Economy, Practical Natural History ; to 
supply the requirements of Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between 
all persons at home or abroad taking an interest in cultural pursuits. 

Illustrations of subjects of interest to those engaged ia gardening, farming, 
natural history, or rural pursuits generally, are freely given. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
the Continent, in India and the Colonies in general, the ‘GARDENERS’ 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantages to Advertisers. 

Subscriptions payable in advance, including ‘postage to any part of the 
United Kingdom :— 

3 Months, ss. 1144. : 6 Months, £1 3s. 10d. 

P.O.O. to be made payable at the King Street Post Office, W.C., to 
RIcHarps. 

Publishing Office and Office for Advertisements, 41, Wellington Street, 


apply to Mr. F. H. Talbot, Speen, Newbury, Berks. 


Covent Garden, London, W.C, 
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This day in 2 vols, crown 8vo0, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF 
THE NATURE, MODES OF ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, M.D., F.R.S. 
CONTENTS. 


VOLUME I. 


Part NATURE AND Sot OF THE VITAL ForCEs, 
AND OF ORGANIZABLE MATTER. 


Chap. I.—The Persistence of Force : Correlation of the Vital 
and Physical Forces. Chap. I1.—The ‘ Vital Principle:’ Nature 
of Life. Chap. I[I.—Nature of Organizable Materials and of 
lowest Living Things. Chap. 1V.—Relations of Animal, Vege- 
table, and Mineral Kingdoms: Theories of Organization. Chap. 
V.—Modes of Origin of Reproductive Units and of Cells. 


Part II,—ARCHEBIOSIS. 


Chap. VI.— Meanings attached to term ‘ Spontaneous Genera- 
tion.” Chap. VII.—Mode of Origin of Primordial Living Things : 
Nature of Problem. Chap. VIII.—The Limits of ‘Vital 
Resistance’ to Heat. Chap. IX.—The Experimental Proof: 
Untenability of Pasteur’s Conclusions. Chap. X.—Physical and 
Vital Theories of Fermentation. Chap, X1.—Additional Proofs 
of the Occurrence of Archebiosis. 


VOLUME II. 


Part (Continued.) 


Chap. XII.—Kxplanation of Apparent Discrepancies and 
Difficulties. Chap. XIII.—Crystals and Organisms: Causes 
which determine their Form and Structure. Chap. XIV.—The 
Fundamental Properties of Living Matter. Chap. X V.—Develop- 
ment of the Primordial Forms of Life: their Relationship to one 
another. 


Part III.—HETEROGENESIS. 


Chap. XVI.—Ancient and Modern Views concerning Hetero- 
genesis. Chap. X VII.—Synthetic Heterogenesis. Chap. XVIII. 
—The Panspermic Hypothesis. Chap. XIX.—Heterogenesis in 
Higher Organisms. Chap. XX.—Heterogenesis in Lower Or- 
ganisms. Chap. XXI.—Transformations of Euglenze and other 
Organisms: Modes of Origin of Ciliated Infusoria. Chap, XXII. 
—tTransformations of Ciliated Infusoria: Modes of Origin of 
Rotifers, Tardigrades, and Nematoids. Chap. XXIIT.—Indivi- 
duals, Ephemeromorphs, and Species, Chap. XXIV.—General 
Considerations : Conclusion. 


In crown 8vo. cloth, price tos. 6d. 


THE 


STUDENTS FLORA OF THE BRITISH ISLANDS. 


By J. D. HOOKER, C.B. F.R.S., &c. 
DIRECTOR OF THE ROYAL GARDENS, KEW. 


Tue object of this work is to supply Students and Field Botanists with a fuller account of the Plants 
of the British Islands than the manuals hitherto in use aim at giving. 


THE PALL MALL GAZETTE says :—‘It is certainly the fullest and most accurate manual of the kind that has yet appeared. 
Dr. Hooker has shown his characteristic industry and ability in the care and skill which he has thrown into the characters of the 
plants. These are to a great extent original, and are really admirable for their combination of clearness, brevity, and completeness. 
All botanists will recognize the many merits of this really important little manual.” 


THE ATHENZUM observes :—‘‘ We have in a small compass probably the most accurate descriptive Flora of our Islands that 
has yet been published.” 


THE GARDENER’S CHRONICLE remarks :—‘‘ Students will hail the advent of this volume, and appreciate its value. The 
a ee naturalist will rejoice that so excellent a summary of the views of the modern school of botanists has been published. 
‘he book is compiled with great skill and judgment, and cannot fail to perfectly fulfil the purpose for which it is intended,” 


With numerous Illustrations. Extra fap. 8vo. price 6s. 6d. 


FIRST BOOK OF INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. F.L.S., 
KEEPER OF THE HERBARIUM AND LIBRARY OF THE ROYAL GARDENS, KEW, AND PROFESSOR OF BOTANY IN 
UNIVERSITY COLLEGE, LONDON. 


THe ATHENUM says :—‘ In nothing is Prof. Oliver’s book more satisfactory than the success with which, within so small 
a compass, it illustrates the vast and varied botany of India. Such a work has long been wanted by amateurs and college professors, 


and students in India.” 
MACMILLAN AND CO., LONDON. 
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SCIENTIFIC CLASS-BOOKS. 


Manuals for Students. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. By W. H. FLOWER, F.R.S., 
F.R.C.S., Hugterian Professor of Comparative Anatomy and Physiology. 
With numerous Illustrations. Globe 8vo, 7s. 6d. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., LL.D., 
Director of the Royal Gardens, Kew. Globe 8vo, ros. 6d. 


“ Certainly the fullest and most accurate manual of the kind that has yet ap- 

ared. Dr. Hooker has shown his characteristic industry and ability in the 
care and skill which he has thrown into the characters of the plants. All 
botanists will recognise the many merits of thisreally important little manual.” 
—Pall Mali Gazette. 


FIRST BOOK OF INDIAN BOTANY. 
By DANIEL OLIVER, F.R.S., F.L.S., Keeper of the Herbarium 
and Library of the Royal Gardens, Kew, and Professor of Botany in 
University College, London. With numerous Illustrations. Globe 8vo, 
6s. 6d. 


Other Volumes of this Series will follow. 


Class-Books of Elementary Science. 
POPULAR ASTRONOMY.—With Illus- 


trations. By G. B: AIRY, Astronomer Royal. Sixth Edition. 18mo, 
48. 6d. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and "Nebulz. 
18mo,5s.6@. Seventh Thousand. Questions on the same, 1s. 6d. 

“ Full, clear, sound, and worthy of attention, not only as a popular exposi- 
on, but as a scientific index.”—A thenaum. 


LESSONS in ELEMENTARY BOTANY. 
By Professor OLIVER, F.R.S., F.L.S. Eleventh 


‘*We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver’s, who, with views so practical, and with great 
knowledge, too, can write so accurately and clearly”—Natural History 

eview. 


LESSONS in ELEMENTARY CHEMIS.- 
TRY.—By Professor ROSCOE. With numerous Illustrations, and Chro- 
rt aie of the Solar Spectra. Twenty-Ninth Thousand. 18mo, 
45. 

“A small, compact, ees and well-arranged manual.”— 

Spectator. 


ELEMENTARY LESSONS in LOGIC, 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
= Questions and Examples, and a Vocabulary of Logical Terms. 

econd Edit. 18mo, 3s. 6d. 


LESSONS in ELEMENTARY PHYSI- 
OLOGY. —— With Numerous Illustrations. Bv Professor HUXLEY. 
h Th 18mo, 4s. 6¢. Questions on the same, rs. 6d. 


“A small book, but pure gold throughout. There is not a waste sentence, 
or a superfluous word, and yet it is all clear as daylight.” Guardian. 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 


LESSONS in ELEMENTARY PHYSICS. 
—By Professor BALFOUR STEWART. With numerous Illustrations, 
and chromolitho of the Spectra of the Sun, Stars, and Nebulez. Second 

Edition. 18mo, 4s. 6d. 


MACMILLAN & CO., LONDON. 


MAURICE MEMORIAL FUND. 


COMMITTEE. 


Sir Thomas Dyke Acland, Bart. 
The Rey. Henry Allon. 

The Rev. Canon Barry. 

The Rev. Professor Brewer. 
The Rev. Baldwin Brown. 

The Rey. Montagu Butler, D D. 
The Rev. Professor Caird. 

W. D. Christie, Esq. 

The Bishop of St. David’s. 
Rev. J. Ll. Davies. 

Lowes Dickinson, Esq. 

The of Dublin. 
Rev. F. W. Farrar. 

Rev. Garden. 

George Grove, Esq. 

Rev. S. Hansard. 

Rev. F. J. A. Hort. 

Lord Houghton. 


| bg Lushington, Esq. 
The Rev. Norman Macleod, D.D. 
A. Macmillan, Esq. 
Professor Masson. 
The Dean of St. Paul’s. 
F. C. Penrose, Esq 
Sir Frederick Pollock, Bart. 
Dr. Radcliffe. 
Rev. T. J. Rowsell. 
Earl Somers, 
Sir Edward Strachey, Bart. 
The Right Hon. W. Cowper-Temple. 
Alfred Tenny son, Esq 
The Rev. the Master “of Trinity Col- 
lege, Cambridge. 
The Rev. Principal Tulloch. 
Professor Tyndall. 
The Rev. the Master of University 
R. H. Hutton, Esq. College, Oxford. 
The Rev. Professor Kennedy. The Rev. Canon Vesey. 
The Rev. Canon Kingsley. | The Dean of Westminster. 


The Rev. Canon Lightfoot. The Bishop of Manchester. 
R. B. Litchfield, Esy. The Rey. Canon Westcott. 
The Rev. H. R. Luard. 


Right Hon. W. Cowper-Temple, Treasurer 


Thomas Hughes, 
J. LI. Davies, Secretaries. 
A. Macmillan, 


29 & 30, Bedford Street, Covent Garden, W.C. 


Subscriptions may be paid through Messrs. Coutts & Co.’s Bank, Strand, 
London, W.C.; or through Messrs. Macmillan & Co. 


Tue first object of this Fund will be to provide a Bust of Mr. Maurice 
to be placed in Westminster Abbey, 


The remainder of the Fund will be invested in the names of Trustees, 
for the benefit of the Working Men’s College—or, as it may probably be 
called ‘The Maurice College for Working Men.” 


The Trustees will apply it at their discretion tothe support of the College, 
keeping in view the interests of the higher education for the sake of which 
the College was founded. 


The following will be the Trustees of the Fund :—Right Hon. W. 
Cowper-Temple, M.P., the Dean of Westminster, Thomas Hughes, Esq., 
M.P., the Rev. Canon Barry, the Rev. Canon Lightfoot, R. B. Litchfield, 
Esq., Rev. J. Ll. Davies. 
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“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
braxches, 


THE GARDEN }. conducted by Witt1AmM Rosinson, F.L.S., Author of 
** Hardy Flowers,” Alpine Flowers for English Gardens,” The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 4 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢. per copy. _It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4}d. 


37, Southampton Street, Covent Garden, W.C. 


Hardy. Flowers. 
‘Town Gardens. 

The Conservatory. 
Public Gardens. 
‘The Greenhouse and 
The Household. 


THE BREWERS’ GUARDIAN : 


A fortnightly paper devoted to the Protéction of Brewers’ Interests in Licensing 
Legal, and Parliamentary matters. 
Review OF THE MALT AND Hop TrapEs ; AND WINE AND SPIRIT TRADES’ 
Recorp. 
-The Official Organ ot the Country Brewers’ Society. 
(Founded 1822.) 


“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s 6¢. per annum, post free; Single Copies, 1s. each. Re~ 
gistered for Transmission Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


HOLLOWAY’S PILLS.—Biliousness, Dis- 
eases of the liver.—Through imperfect drainage or unclean habits the hot 
summer's sun Will cause the atmosphere to be surcharged with deleterious 
exhalations which produce fever and irritations of the bowels. To check 
the undue action of the liver, usually the first indication of febrile com- 
plaints, the Pills invented by Professor Holloway stand unrivalled. 
These Pills are so cheaply and easily procured that none need suffer from 
nausea, indigestion, disordered liver, dizziness, or torpid bowels, or in a 
word from any functional irregularity. These Pills produce a more 
happy effect on the digestive orgaus than any other medical compound, 
whether mineral or vegetable. By these means any person can easily 
secure robust health. 


3 “A most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.” —Court Circular. 


“ As a delicious, refreshing, and nourishing beverage, with delicate flavour 
and fine aroma, it certainly surpasses anything that has yet been offered to 
the public.”—London Mirror. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
f that it cannot be detected, and may be worn — sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 
Price ofa single Truss, 16s., 215., 26s. 6¢., and 315. 6d. 
»  Double,, 315 6d., 425., and 525. 6d. 
t »» Umbilical 42s. and 52s. 6a, 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 7s. 6d., 10s., and 16s. each. 
Postage free. 


PUBLISHED IN JULY. 
From the Eighth German Edition, with 336 Engravings, 8vo, 25s. 


HANDBOOK OF CHEMICAL TECH. 
NOLOGY. By Dr. WAGNER, Professor at the University of Wurt 
burg. Translated, with extensive additions, by WitL1AM Crooke 
F.R.S., Editor of 7he Chemical News. 

*,* A Prospectus of Contents will be sent on application. 


Fifth Edition, 8vo, 28s., 


COOLEY’S CYCLOPAEDIA OF PRACTI.- 
CAL RECEIPTSand COLLATERAL INFORMATION in the Arts, 
Manufactures, Professions, and Tredes. Designedas a General Book of 
Reference for the Manufacturer, ‘Tradesman, and Heads of Families. 
Revised and partly re-written by Professor Tuson, F.C.S., assisted b 
several Scientific Contributors. 


Second Edition, with 295 Engravings, Svo, 16s. 


CHEMISTRY, INORGANIC and OR- 
GANIC ; with Experiments, By C. L. BLOXAM, Professor of Chemis- 
try in King’s College, London. 


Eighth Edition, with a New Table of Spectra and 42 Eng 
8vo, 125. 


FRESENIUS’ QUALITATIVE ANALY- 


SIS. ‘Translated from the Thirteenth German Edition by A. VACHER. 


ings on Wood, 


J. and A. CHURCHILL, New Burlington Street. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEVTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 

Westminster Hospital School. 7 
No. L. for AUGUST, 1872, Contatns— 
Original Communications: 
Tuomas Buzzarp, M.D.—Two Cases of Impaired Writing Power treated 
successfully by Electricity. 
Dr. Ciirrorp ALLBuTT.—On Thoracentesis. 
Mr. W. Spencer WATSON.—Two Cases illustrating the Treatment of 
Chronic Glaucoma. 
Dr. AnsTiz.—The Elimination Theory of the Cure of Diseases. Part IV. 
Elimination of Alkaloidal Poisons. 
Sypney Rincer, M.D.—On the Infl of Bellad on Sweating. 
Dr. Reriqvet of Paris.—Cases illustrating the Action of Continuous 
Electric Currents on Spasms of the Bladder. Urethra, and Ureters. 
Reviews,—Ueber die Ernahrung der Kranken vom Mastdarm aus, Nach 
physiologischen Experimenten und klinischen Beobachtungen, von Dr. 
W. O. Leube. The Graft Theory of Disease ; being an application of 


Mr. Darwin’s hypothesis of Pang to the exp of the Phe- 
nomena of the Zymotic Diseases, by James Ross, M.D. Notes on 
England, by H. Taine, D.C.L. Oxon. 

Clinic of the Month. 

Extracts from British and Foreign Journals. 

Notes and Queries. 

Bibliography. 

MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 


LONDON, W. 
DirecreD sy ARTHUR VACHER. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, Sc. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
ngland, 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Printed by R. Cray, Sons & maaten: at 7 and 8, Bread Street ng Ne the City of London, and published by Macmittan & Co. 
at the 


Office, 38, Bleecker Street, New 


ork,—TuHurspay, August 8, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 146, VOL. 6] 


THURSDAY, AUGUST 15, 1872 


Registered as.a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


ANDERSON’S UNIVERSITY, GLASGOW. 
THE TRUSTEES invite 


for the CHAIRS of NATURAL PHILOSOPHY and MEDICAL | 
JURISPRUDENCE. | 


Applications to be lodged on or before the 28th of August with the Secre- 
tary, who will furnish information regarding the duties and terms of the | 


appointments. 
J. B. KIDSTONE, Secretary. 


so, West Regent Street, Glasgow, 7th August, 1872. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
DirEcTED By ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for | 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Sireet, W. 


CURATORSHIP or ASSISTANT WAN- 


TED by a Gentleman, aged twenty-nine. Experienced. Good refer- 
ences,~-Address, *‘ F Z.S.,”” Mr. Thatcher’s, College Green, Bristol. 


BROWNING’S NEW POCKET MICRO- 


SCOPE. The best Companion for the Seaside. The instrument com- 
plete, with good objective and large field eye-piece, in morocco case, 
41 118. 6d. ; or with two objectives, x inch and 2 inch, dipping-tube, | 
forceps, glass plate, &c., £2 2s.—JOHN BROWNING, Optical and | 
Physical Instrument Maker to the Royal Observatory, &c., 63, Strand, 
W.C., 111, Minories, London, E. ‘Prize Medal 1862. Established 100 
years. 


SCIENTIFIC PRESENTS.—Collections to 


illustrate “ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas ; also-single specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand. 


Private instruction is given in Geology and Mineralogy by Mr. Tennant, 


F.R.G.S., 149, Strand, London, W.C. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE,; LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 


To Her, Majesty, and H.R.H, the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of, Parliament, 


Price Lists on application, 
E, DENT & CO., 61, Strand, and 34 and 35, Royal Bschange; 
and the Factory, Savoy Street, London,. 


2 


QUARTERLY JOURNAL OF SCIENCE, 


AND 


ANNALS OF MINING, METALLURGY, ENGINEERING, ARTS, 


MANUFACTURES, AND TECHNOLOGY, a 4 


Edited by WILLIAM, CROOKES, E.RS., &eis 


vi 
No. XXXV., July, 1872, price 5s., contains :— » 
Music of Speech. By Rev. R. William Higgs, Oxford Scholar 
A Few Thoughts on the Decimal System. 
The Construction of the Heavens. By R: A. Proctor;B.A., FYR:A S: 
Medieval and Modern Ordnance, and _ Projectiles Compare three 
Plates. By Capt. Oliver, R'A., F R.G.S. 


| Notices of Books. Progress of the Various Sciences. Science at the Inter- 


national Exhibition, &c. &c. 
London: 3, Horseshoe Court, Ludgate Hill, 


post Ready, Demy 8vo, with Eight Lithographic Plates, anda Chromo 
lithograph, price 7s. 6d. - 


‘AN INDEX OF SPECTRA. By W. 


MARSHALL. WATTS, D.Sc. yea 
With a Preface by Pror. Roscoz, F.R.S. 

** All has been done that will in any way assist the spectro-copigt;* —Chemi- 
cal News 

“His work needs no recommendation ; it will be, ifit has not ajgeady been, 
placed on the shelves of every scientific library.”—Quarter/y y 
Science. 

“Dr. Watts i is deserving of the. best thanks of all those intercetgd enkped! 
troscopic work.”— Nature. 

“A careful and well-done piece o: work.” —Popular Science Review. 


London: HENRY GILLMAN, Boy Court, Hill 


a 
In Deeniy 8vo, 42 Woodeuts, price 


THE ANTISEPTIC SYSTEM; .an En- 
quiry into the Germ Theories of Putrefaction, Fermesifition and 
Infection, the Theory and Practice of Disinfection, &c. &B By K. 
SANSOM, M.D., Lond , M.R.C.P. 

London: HENRY GILLMAN, Boy Court, iw sib Cc. 
Philadelphia: LIPPINCOTT & CO. oS 
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NAFURE 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
” Voltaic Batteries of every description, and materials for'constructing the same. 


OrJe1s exceeding 4os. in value delivered free to any Railway Station in * 
ngland. 


This Day is Published, pp. 98, price 15., 
THE EARTH’S CRUST: 


A 
HANDY OUTLINE OF GEOLOGY. 
By DAVID PAGE, LL D., F.G.S, Professor of Geology in the College 


of Physical Science, Newcastle-on-Tyne, University of Durham, Sixth 
Edition, Crown 8vo, with Numerous Engravings. 


“ A handy outline of geology of singular merit for its clearness and trust- 
worthy character, and has already made its way to the sixth edition,”— 
Standard, 


Catalogues on Apflication. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


. 


~ INTRODUCTORY TEXT-BOOK of GEO. 


ii ngravings on an ossarial Index. Nin 
FLETCHER’S NEW UNIVERSAL = I th 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes in a Ch 

Laboratory, working with certainty at any definit P qui 

toor - - 
EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
* fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. . 


‘ADVANCED TEXT-BOOK of GEOLOGY, 
DESCRIPTIVE AND INDUSTRIAL. With Engravings, and Glos- 
sary of Scientific Terms. Fifth Edition, Revised and Enlarged. 7s. 6d, 


» up 


GEOLOGY FOR GENERAL READERS. 
A Series of Popular Sketches in GeBlogy and Palzontology. Third 
Edition, enlarged. 6s. 


HANDBOOK of GEOLOGICAL TERMS, 
PHYSICAL GEOGRAPHY. Second Edition, 
nlarged. 75. 


Hot Blast Blowpipes and ether Sp in Lab 


tiorfal drgwings and description free by post. 


tory apparatus. Sec- 


T. FLETCHER,-F.C.S., 15, Bold Street, Warrington.. ; CHIPS AND CHAPTERS. A Book for 


Amateurs and Young Geologists. 55. 


eS Registered for Transmission Abroad. 
THE GARDENERS’ CHRONICLE AND 
AGRICULTURAL GAZETTE, 


a ‘Weekly Illustrated Journal, devoted to all branches of Horticulture and 


THE PAST AND PRESENT LIFE OF. 


THE GLOBE. With Numerous Illustrations. Crown 8vo, 6s. 


INTRODUCTORY TEXT-BOOK of PHY- 
ee GEOGRAPHY. With Sketch-Maps and Illustrations. Fifth 


Agriculture. 
Published every Friday, price Fivepeace; post-free, 54d. 


ADVANCED TEXT-BOOK OF PHY- 
SICAL GEOGRAPHY. With Engravings. 5s. 


“A thoroughly good Text-Book of Physical Geography.” — Saturday 
Review. 


The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL- 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming, Rural Economy, Practical Natural History ; to 
supply the requirements of Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between 
all persons at home or abroad taking an interest in cultural pursuits. 

- Illustrations of subjects of interest tagthosegngaged in gardening, farming, 
natural history, or rural pursuits generally, are freely given. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


Price 18s. Third Edition, Revised throughout, with upwards of 220 
Illustrations. 


PREHISTORIC TIMES; AS ILLUS- 
TRATED BY ANCIENT REMAINS, AND THE MANNERS 
AND CUSTOMS OF MODERN SAVAGES. : 

By SIR JOHN LUBBOCK, Bart., M.P. F.R.S., &c. &c. 
“ A work of more than usual intere-t, in which he has dealt with a very 


difficult subject in the most scientific, but at the same time in the most allur- 
ing manner. . . "—Times. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
‘the Continent, in India and the Colonies in general, the “ GARDENERS’. 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantages to Advertisers. my 
Subscriptiensgpayable in advance, including “postage to any part of the 
» Y United Kingdom :— 
3 Months, 5s. 1134. : 6 Months, £1 3s. 10d. 


P.0.0. to be made payable at the King Street Post Office, W.C., to 


Publishing Office and Office for Advertisements, 41, Wellington Street, 


Covent Garden, London, W.C. “‘ The book is, throughout, most carefully written, every argument is clear 


and well reasoned out, and the various views which have been entertained 
are fully considered and weighed.” —Standard. 


On the 1st of Month. 
THE JOURNAL of BOTANY, British 


E and FOREIGN. Edited by Henry Trimen, M.B., F.L.S., British 
** Museum, assisted by J. G. er, F.L.S., Royal Herbarium, Kew. 


This, the only British periodical entirely devoted to botanical science, con- 
tains original Articles and Short Notes by English and foreign botanists, 
Extracts aad Abstracts of Papers published in other journals, notices of New 


“The chapter on the "Antiquity of Man’ shows a marvellous range, a mas- 
tery of the antiquarian, geological, astronomical, and physical branches 
of the subject, and no English suse so complete of the facts of the old and 
new Stone ages, and of the Bronze age, is elsewhere to be found.” —Sfectator. 


‘* The book ranks among the noblest works of the interesting and important 
class to which it belongs.” —A dfeneum. 


Books, Proceedings of.Societies, and all the Botanical news of the month. 
It is illustrated by occasional plates and woodcuts. 


s “Anaual’Subscripgion, aid in advance, Twelve Shuillin st free in the 
United Kingdom ; single numbers, 1s. 3d. The first Shoes of the New 
Series commenced in uary, 1872. Published by TavLor @ad Co, 10, Little 
Queen’ Lin an Fields. 


‘* Those who desire a compact and careful review of the whole subject, well 
illustrated, will find it in this volume.”—-Z3, 


ic A 


“*On the subject of prehist 
reference, but the best.”—NVature. 


WILLIAMS & NORGATE, London and Edinburgh. 
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NATURE 


This day in 2 vols. crown 8vo, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF THE NATURE, MODES OF 
ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, M.D., F.R.S. 
Contents :—VOLUME I. 


Part I.—Tue Nature ANb Source or THE VITAL Forces, AND OF 
OrGANISABLE MATTsr. 

Chap. I. - The Persistence of Force : Corrélation of the Vital’and Physical 
Forces Chap. II1.—The ‘ Vital Principle :’ Nature of Life. Chap. 1II.— 
Nature of Organisable Materials and of lowest Living Things. Chap. IV.— 
Relations of Animal, Vegetable, and Mineral Kingdoms : Theories of Organ- 
isation. Chap. V,—Modes of Origin of Reproductive Units and of Cells. 


Part 


Chap. VI.—Meanings attached to term ‘ Spontaneous Generation.’ Chap. 
VIL—Mode of Origin of Primordial Living Things; Nature of Problem. 
Chap. VIII.—The Limits of ‘ Vital Resistance’ to Heat. Chap. IX.—The 
Experimental Proof: Untenability of Pasteur’s Conclusions. Chap. X.— 
Physical and Vital Theories of Fermentation. Chap. XI.—Additional Proofs 
of the Ocurrence of Archebiosis. 


VOLUME II. 
Part If.—Arcuesiosis. (Continued.) 

Chap. XU.—Explanation of Apparent Discrepancies and Difficulties. 
Chap. XI1I.—Crystals and Organisms: Causes which determine their Form 
and Structure. Chap. X1V.—The Fundamental Properties of Living Mat- 
ter. Chap. XV.—Development of the Primordial Forms of Life: their Re- 
lationship to one another. 


Part II1.—HETEROGENESIS. 

Chap. XVI.—Ancient and Modern Views concerning Heterogenesis. 
Chap. XVII.—Synthetic Heterogenesis. Chap. XVIII.—The Panspermic 
Hypothesis. Chap. XI1X.—Heterogenesis in Higher Organisms. Chap. 

.—Heterogenesis in Lower Organisms. Chap. XX1.—Transformation 
of Euglenz and other Organisms: Modes of Origin of Ciliated Infusoria. 
Chap. XXII.—Transformations of Ciliated Infusoria : Modes of Origin of 
Rotifers, Tardigrades, and Nematoids. Chap. XXIII.—Individuals, Ephe- 
meromorphs, and Species. Chap. XXIV.—General Considerations : Con- 
clusion. 


MACMILLAN & CO., London. 


Just ready, in crown Svo, price 4s. 62., 


MICHAEL FARADAY. 
By J. H. GLADSTONE, Ph.D., F.R.S. 


Contents :—The Story of his Life—The Study of his Character—Fruits of 
his Experiences—His Method of Working—The Value of his Discoveries. 


MACMILLAN & CO., LONDON. 


HOLLOWAY ’S PILLS.—Bilious Headache 


and Depression of Spirits.—Whenever there is any excess of bile, or 
when that secretion does not naturally pass from the liver, it enters the 
circulation, vitiates the blood, and gives rise to headachggagickness, 
weariness, and depression of spirits. ‘This evil is readily ol bya 
few doses of these Pills, which work a speedy cure without.creating 
nausea, or weakening the stomach—consequencestoo frequently entailed 
by the administration of purgatives. Holloway’s Pills simultaneously 
purify and strengthen. They improve the appetite, cleanse the palate, 
and invigorate the stomach. These Pills act as the most successful 
alteratives, effecting a silent change for the better in every organ which 
has become disordered either through luxurious living or other causes. ; 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. . 


PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE 
SOCIETY for 1872, Part I., January to March, containing the Papers read 
at-the Scientific Meetings. With coloured plates, 15s. ; with uncoloured 
plates, 4s. 


INDEX TO THE PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY from 1830 to 1847, and from 1848 to 1860.” In Two Volumes ; 
price 6s. each. 


TRANSACTIONS OF THE SOCIETY, Vol. VIII., Part 2. Price 


42s. Containing the following Papers :— 


“A List of the Birds known to inhabit the Island of Celebes. By ArTuuR, 
Viscount WALDEN, F.R S. 


Appendix to a List of Birds known to inhabit the Island of Cclebes. By 
ArTuvR, Viscount WALDEN, F.R.S. 


REVISED LIST OF THE VERTEBRATED ANIMALS now or 
lately living in the Gardens of the Zoological Society oft London, 1872. 
Price 2s. a 


This'List contains the scientific and vernacular names of all the species of 
Vertebrates in the Society’s collection, arranged in systematic order, and 
forms a complete record of all the specimens that have been exhibited alive 
in the Society’s Gardens during the past ten years. The number of the 
species is as follows :—Mammals 498, Birds, 1,044, Reptiles 181, Batrachian 
45, Fishes 68 ;-total 1826. ° 

- 

These may be obtained at the Society’s Office, 11, Hanover Square, W. 

at Messrs. LonGmans, Paternoster Row, E.C. ; or through any Booksellers. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witttam Rosinson, F.L.S.; Author of 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘* The Parks, 


Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 


partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. _ - The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. | The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; andin Monthly Parts, Specimen Copies (post-free), 4}¢. 


37, Southampton Street, Covent Garden, W.C, 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to bé"the most effec- 
tive invention in the curative treatment of Hérnia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be defected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 21s., 26s. and 31s. 6d. 
Double ,, 318 6d., 42s., and 52s. 6d. 
Umbilical 42s. and 52s. 6d. 


ARK, 


TRADE & 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are — light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6¢., 7s. 6d., 16s., and 16s. each, 
Postage free. 


JOHN WHITE, Manutactarer, 228, Piccadilly, London. 
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NEW WORKS ON NATURAL HISTORY, 


By H. ALLEYNE NICHOLSON 
M.D., D.Sc., M.A., Ph.D., F.R.S.E., F.G.S., &c., 
Professor of Natural History and Botany in University College, Toro 


INTRODUCTION TO THE STUDY OF 
BIOLOGY. Crown 8vo, with numerous Engravings, 5s. 

“ Nowhere else, we believe, can the student, whether he be the theologian 
anxious to Jearn the set of the tide and the direction of the under current of 
thought of modern science and philosophy, the man of letters, or the medical 
student, or lastly, the practitioner, who is not quite ignorant of the elements 
of comparative anatomy, but is slightly puzzled with such new terms.as 
Homogeny and H plasy, Abiog is and Bioplasm ; nowhere else, we 
believe, can these meet with such clear definitions, and with such fair expo- 
sitions of rival theories, as in the pages before us.”"— Medical Press. 


II. 

A MANUAL OF ZOOLOGY. For the Use 
OF STUDENTS. With a General Introduction on the Principles of 
Zoology, and Glossary of Scientific Terms. Second Edition,crown 8vo, 
with 243 Engravings on Wood, 12s, 6d. 

**It is the best Manual of Zoology yet published, not merely in England 
but in Europe.”—Pall Mall Gazette. 


IIL. 
ADVANCED TEXT-BOOK OF ZOOLOGY 
a USE OF SCHOOLS. Crown £vo, with numercus Engrav- 
ings, 6s. 


INTRODUCTORY TEXT-BOOK OF 
For the Use of Junior Classes. With 127 Engravings, 
38. 6a. 


Vv. 
A MONOGRAPH OF THE BRITISH 
GRAPTOLITID. 8vo, with Engravings, 5s. 


Vi. 

MANUAL OF PALAZSONTOLOGY. For 
THE USE OF STUDENTS. With a General Introduction on the 
Principles of Palzontology. With upwards of 400 Engravings. One 
Volume, crown 8vo. (ln the Press. 


EXAMINATIONS IN NATURAL HIS- 
TORY: Being a Progressive Series of Questions adapted to the Author’s 
Introductory and Advanced Text-Books and the Students’ Manual of 
Zoology. (/n the Press. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


IN THE PRESS. 


IL 
ADVANCED TEXT-BOOK of BOTANY, 
FOR THE USE OF STUDENTS. By ROBERT BROWN, M.A., 
Pu.D., F.RG.S., Lecturer on Botany under the Science and Art De. 
partment of the Committee of the Privy Council on Education. 
Crown 8vo, with upwards of 400 Engravings. 
IL. 


HANDY "BOOK OF METEOROLOGY. 
By ALEXANDER BUCHAN, M.A., F.R.S.E., Secretary of the 
Scottish Meteorological Society, &c. 

A New Edition, being the Third. 
In this Edition the Charts of the Distribution of Atmospheric Pressure and 
of Terrestrial Temperature will be revised ; the Relations of ‘'emperature to 

Atmospheric Pressure and Winds will, with the aid of Illustrative Charts, be 

more fully discussed, and the principle will be applied in explanation of un- 

usually Hot and Co'd Seasons, as well as Seasons of excessive Drought or 
excessive Rainfall ; Charts will be given showing the Distribution of Rain 
over the Continents of the Globe, and its connection with the Distribution of 
atmospheric pressure and ‘temperature, and with prevailing winds, will be 
pointed out; the Prevailing Winds over the Globe will be represented on 
Charts ; and otherwise the book will be revised throughout. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


BY A. KEITH JOHNSTON, LL.D., &c., 
Author of the Royai and the Physical Atlases, &c. 


I. 
ATLAS OF PHYSICAL GEOGRAPHY, 


WORKS ON SCIENCE. 
Nearly Ready. With Illustrations. Crown 8vo. 
THE -—EXPRESSION OF THE EMO- 


TIONS IN MAN AND THE LOWER ALS. R 
DARWIN, F.RS. te) ANIMALS. By CHARLES 


Now Ready. 


DARWIN’S- DESCENT OF MAN, AND 
ON SELECTION oa RELATION TO SEX. With Mlustrations. 


DARWIN’S ORIGIN OF SPECIES, BY 
MEANS OF NATURAL SELECTION ; or, THE PRESERVATION 
or Favourep Races IN THE STRUGGLE FOR Lire. 6th Edition. 
With Woodcuts. Post 8vo. 7s. 6d. 


DARWIN’S VARIATION OF ANIMALS 
AND PLANTS UNDER DOMESTICATION. With Illustrations. 


DARWIN’S NATURALIST’S VOYAGE 
ROUND THE WORLD; being a Journal of Researches into the 
Natural History and Geology of Countries Visited. Post 8vo. 9s. 


DARWIN ON THE VARIOUS CON- 

TRIVANCES BY WHICH ORCHIDS ARE FERTILISED RY 

— 'S, and on the Good Effects of Intercrossing. With Woodcuts. 
ost 8vo. gs. 


FACTS AND ARGUMENTS FOR DAR- 
WIN. By FRITZ MULLER. Translated from the German, by W. 
S. Dattas, F.L.S. With Illustrations. Post 8vo. 6s. 


THE STUDENT'S ELEMENTS of GEO- 
_ LOGY, With numerous Woodcuts. By Sir CHARLES LYELL, F.R'S, 


LYELL’S PRINCIPLES OF GEOLOGY; 
or, The Modern Changes of the Earth and its Inhabitants Considered as 
—— of Geology. 11th Edition. With Illustrations. 2 vols. 8vo. 
16s. each. 


LYELL ON THE ANTIQUITY OF MAN, 


FROM GEOLOGICAL EVIDENCES; with Remarks on Theories 
of the Oricin oF Specigs by Variation. 4th and Revised Edition. 
With Illustrations. 8vo. {In Preparation. 


SILURIA; a History of the Oldest Rocks in 
the British Isles and Other Countries, with Sketches of the Origin and 
Distribution of Native Gold, the General Succession of Geological For- 
mations, and Changes of the Earth’s Surface. By SiR RODERICK 
MURCHISON, F.R.S, sth and Cheaper Edition, With Map and 
lllustrations. 8vo. [Nearly Ready. 


PHYSICAL GEOGRAPHY. By MRS. 
SOMERVILLE. 6th Edition. Revised by H. W. Bares, Assistant- 
Secretary tothe R.G.S. With Portrait. Post 8vo. 9s. 


SOMERVILLE ON THE CONNECTION 
OF THE SCIENCES. 9th Edition. With Portrait. 


illustrating in a Series of Original Designs, the Elementary Facts off | SOMERVILLE ON MOLECULAR and 


Geology, Hydrography, Metecrology, and Natural History. A New 


MICROSCOPIC SCIENCE. ‘With Illustrations. 2 vols. Post 8vo. 


and Enlarged Edition, containing 4 new Maps and Letterpress. 20 pan 


Coloured Maps. Quarto. Half-bound, 25s. 


Il. 
ATLAS OF ASTRONOMY. A New and| THE METALLURGY OF LEAD, includ- 


Enlarged Edition, 21 Coloured Plates. With an Elementary Survey of 
the Heavens, designed as an accompaniment to this Atlas, by RoBerT 
Grant, LL.D., &c., Professor of Astronomy and Director of the Obser- 


vatory in the University oi Giasgow. Quarto. Half-bound, 25s. 


ING DESILVERISATION and CUPELLATION. By JOHN 
PERCY, F.R.S, With numerous Illustrations. 8vo. 37s. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


JOHN MURRAY, Albemarle Street. 


at the Office, 38, Bleecker Street, 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 


New York,—Tuurspay, August 15, 1872. 
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A WEEKLY ILLUSTRATED "JOURNAL OF SCIENCE 
** To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WORDSWORTH 


No. 147, VOL. 6] 


THURSDAY, AUGUST 22, 1872. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


UNIVERSITY. COLLEGE, LONDON. 
SESSION 1872—73. 


THE SESSION of the FACULTY of MEDICINE will COMMENCE 
on TUESDAY, October 1. Introductory Lecture at Three p.m. by Mr. 
CuristorHeR Heatu, F.R.C.S. 


The Session of the Faculty of Arts and Laws (including the Department 
of the Fine Arts) will begin.on Wednesday, October 2. Introductory Lec- 
ture at Three p.m. by Professor W. A. Hunter, M.A. Introductory 
Lecture for the Department of Fine Arts, on Wednesday, October’ 2, at: 
Four p.m , by Professor E. J. Poynter, A.R.A. 


The Session of the Faculty of Science (including the Department of the 
Applied Sciences) will begin on Wednesday, Oct. 2. 


The Evening Classes for Classics, Modern Languages, Mathematics, and 
the Natural Sciences, will commence on Monday, Oct. 7. 


The School for Boys between the ages of 7 and 16 will re-open on Tues- 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directsep sy ARTHUR VACHER. 


ROYAL. COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The: subjects of the above 
Examinations can. be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted:—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


day, Sept. 24. 


Prospectuses of the-various Departments of the College, containing full | 
information respecting Classes, Fees, Days and Hours of Attendance, &c., 


A HIGH WRANGLER would be glad to 
obtain a MATHEMATICAL APPOINTMENT or TUTORSHIP,— 
Address, L.M.N., &c., care of Macmillan & Co , Cambridge. 


and Copies of the Regulations relating to the Entrance and other Exhibi- | 


tions, Scholarships, and Prizes open to competition by students of the several: | 


Faculties, may be obtained at the office of the College. 


The Examination for the Medical Entrance Exhibitions, and also that for | 
the Andrews Entrance Prizes (Faculties of Arts and Laws, and of Science), | 
will be held at the College on the 26th and 27th of September. 

The College is close to the Gower Street Station of the Metropolitan Rail- 
way, and only a few minutes’ walk from the Termini of the North-Western, 
Midland, and Great Northern Railways. 

JOHN ROBSON, B.A., Secretary to the Council. 

August, 1872. 


ANDERSON’S UNIVERSITY, GLASGOW. 


THE TRUSTEES invite CANDIDATES 
for the CHAIRS of NATURAL PHILOSOPHY and MEDICAL! 
JURISPRUDENCE. 


Applications to be lodged on or before the 28th of August with the Secre- 
tary, who will furnish information regarding the duties and terms of the 


appointments. 
J. B. KIDSTONE, Secretary. 
50, West Regent Street, Glasgow, 7th August, 1872. 


KIEPERT’S CELESTIAL GLOBE.—One 


a new to be sold, fz ey xz, Adamson Road, Winchester 


oad, Adelaide Road, N 


| 
| BROWNING’S NEW POCKET MICRO- 


SCOPE. The best Companion for the Seaside. The instrument com- 
plete, with good objective and large field eye-piece, in morocco case, 
41 115. 6d.; or with two objectives, 1 inch and 2 inch, dipping-tube, 
forceps, glass plate, &c., £2 2s.—JOHN BROWNING, Optical and 
Physical Instrument Maker to the Royal Observatory, &c., 63, Strand, 
W.C., 111, Minories, London, E. Prize Medal 1862. Established 100 
years. 


SCIENTIFIC PRESENTS.—Collections to 
illustrate ‘ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas ; also single specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand. 

Private instruction is given in Geology and Mineralogy by Mr, Tennant, 

F.R.G.S., 149, Strand, London, W.C. 


Now ready, 8vo, ros. 


THE GRAFT THEORY of DISEASE; 


being an Application « of Mr. Darwin’s Hypothesis of ioc ig to the 
ion of the Ph of the Zymotic Diseases, By JAM 
ROSS, M.D., Waterfoot, near Manchester. 


J. and A, CHURCHILL, New Burlington Street. 
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MACMILLAN AND _ CO/’S 
ANNOUNCEMENTS. 


THE FORCES OF NATURE. A Popular 
Introduction to the Study of Physical Phenomena By AMEDEE 
GUILLEMIN. Translated from the French by Mrs. NorMAN Lock- 
yer, and Edited, with Additions and Notes, by J. NorMAN LOcKYER, 
F.R.S. Illustrated with Eleven Coloured Plates, and 450 Woodcuts. 
Royal 8vo, {In September. 


THE DEPTHS OF THE SEA. An Ac- 
count of Investigations conducted on board H.M. Ships Lightning and 
Porcupine, in the years 1868-9, under the scientific direction of W. B. 
Carpenter, M.D., F.R.S., J. Gwyn Jeffreys, F.R.S., and Wyvile Thom- 
son, LL.D., F.R.S. Edited by Dr. Wyvittz Tuomson. Illustrated. 


A HISTORY OF HOLLAND HOUSE, 
By the Princess MARIE DE LIECHTENSTEIN. With Numerous 
Illustrations on Wood and Steel. 2 vols. 8vo. {In the Press. 


PAPERS ON ELECTROSTATICS AND 
MAGNETISM, By Prof. Sir WM. THOMSON, F.R.S. -~ - 
ortly, 


> 


A TREATISE ON BUILDING and OR- 
NAMENTAL STONES of GREAT BRITAIN and FOREIGN 
COUNTRIES, arranged according to their Geological Distributions 
and Mineral Characters. With Illustrations of their Application in 
Ancient and Modern Characters. By EDWARD HULL, M. 
F.R.S , Professor of Geology in the Royal College of Science, Dublin. 

{In the Press. 


ESSAYS ON EASTERN QUESTIONS. 
By W. GIFFORD PALGRAVE, Author of “ A Personal Narrative of 
a Journey through Centra! and Eastern Arabia,” &c. 
[In the Press. 


ANGELIQUE ARNAULD. By Frances 
MARTIN. (New Volume of Macmillan’s Sunday Library.) — 


RESPONSIBILITY FOR THE GIFT OF 


ETERNAL LIFE. Being Selections made by Permission of the 
Author from Sermons preached at Row, by the late Rev. J. MCLEOD 
CAMPBELL, D.D. In the Press. 


HISTORY OF NAPOLEON I. By P. 


LANFREY. Volume II. A Translation made with the Sanction of the 
Author. (Vol. I. ras.) (In the Press. 


ELEMENTARY LESSONS IN ANA- 


— By ST. GEORGE MIVART, F.R.S. With Illustrations. 
18mo. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. With Illustrations. 
18mo. (Shortly. 


HISTORICAL COURSE FOR SCHOOLS. 


Edited by Epwar» A. Freeman, D.C.L. The following Volumes are 
nearly ready, others will follow :— 


1. GENERAL SKETCH OF EUROPEAN HISTORY. By 
EDWARD A. FREEMAN, D.C.L. 


3. ENGLAND. By Miss EDITH THOMPSON 


OWENS COLLEGE COURSE of PRAC- 


MACMILLAN & CO., LONDON, 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1AM Rosinson, F.L.S., Author of 
‘* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardeni Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalis, at 4d. per copy. It may also be had direct from the Office at 5s, 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts, Specimen Copies (post-free), 4}d. 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 
A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
Legal, and Parliamentary matters. 
REVIEW OF THE MALT AND Hop TrapEs ; AND WINE AND Spirit TRADES’ 
REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s. 6d. per annum, post free; Single Copies, rs. each. Re- 
gistered for Transmission Abroad. : 


Offices—s, Bond Court, Walbrook, London E.C. 


HOLLOWAY’S OINTMENT and PILLS. 


—The finest remedies in the world for bad legs, old wounds, sores, and 
ulcers.—If used according to directions given with them there is no 
wound, bad leg, or ulcerous sore, however obstinate or long standing, 
but will yield to their healing and curative properties. Numbers of per- 
sons who have been patients in several o- the large hospitals, and under 
the care of eminent surgeons without deriving the slightest benefit, have 
been thoroughly cured by Holloway’s Ointment and Pills. For glan- 
dular swellings, tumours, scurvy, and diseases of the skin, there is no 
medicine that can be used with so good an effect. In fact, in the worst 
forms of disease dependent upon the condition of the blood, these medi- 
cines, if used conjointly, are irresistible. 


3 ‘*A most delicious and valuable article.” 
Standard. 
It is the very finest Cocoa ever offered 
to the public.” —Court Circular. s 
“* As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 
the public.”—London Mirror. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
j that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price ofa single Truss, 16s., 215., 26s. and 315. 6d. 
» Double ,, 315 6d., 42s., and 52s. 6d. 
»» Umbilical 42s. and 52s. 6d. 


TRADE MARE, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 75. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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NATURE Ixvii 


This day in 2 vols. crown 8vo, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF THE NATURE, MODES 
OF ORIGIN, AND TRANSFORMATIONS OF 
LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, 
M.D., F.R.S. 


ConTENTS :—VOLUME I. 


Part L.—Tse Nature AND SOuRCE OF THE VITAL FORCES, AND OF 
ORGANISABLE MATTER. 


Chap. I. - The Persistence of Force: Correlation of the Vital and Physical 
Forces. Chap. I1.—The ‘ Vital Principle :’ Nature of Life. Chap. I1I.— 
Nature of Organisable Materials and of lowest Living Things. Chap. IV.— 
Relations of Animal, Vegetable, and Mineral Kingdoms : Theories of Organ- 
isation. Chap. V.—Modes of Origin of Reproductive Units and of Cells. 


Part II.—ARcHEBIOSIS. 


Chap. VI.—Meanings attached to term ‘ Spontaneous Generation.’ Chap. 
VII.—Mode of Origin of Primordial Living Things; Nature of Problem. 
Chap. VIII.—The Limits of ‘ Vital Resistance’ to Heat. Chap. IX.—The 
Experimental Proof: Untenability of Pasteur’s Conclusions. Chap. X.— 
Physical and Vital Theories of Fermentation. Chap. XI.—Additional Proofs 
of the Occurrence of Archebiosis. 


VOLUME II. 
Part II.—Arcnesiosis. (Continued.) 

Chap. XII.—Explanation of Apparent Discrepancies and Difficulties. 
Chap. XIII.—Crystals and Organisms: Causes which determine their Form 
and Structure. Chap. X1V.—The Fundamental Properties of Living Mat- 
ter. Chap. XV.—Development of the Primordial Forms of Life: their Re- 
lationship to one another. 


Part II1.—HETEROGENESIS. 


Chap. XVI.—Ancient and {Modern Views concerning Heterogenesis. 
Chap. XVII.—Synthetic Heterogenesis. Chap. XVIII.—The Panspermic 
Hypothesis, Chap. XI1X.—Heterogenesis in Higher Organisms. Chap. 
XX.—Heterogenesis in Lower Organisms. Chap. XXI.—Transformation 
of Euglenz and other Organisms: Modes of Origin of Ciliated Infusoria. 
Chap. XXII.—Transformations of Ciliated Infusoria: Modes of Origin of 
Rotifers, Tardigrades, and Nematoids. Chap. XXIII.—Individuals, Ephe- 
meromorphs, and Species. Chap. XXIV.—General Considerations: Con- 


clusion. 
MACMILLAN & CO., London. 


Just ready, in crown 8vo, price 4s. 62., 


MICHAEL FARADAY. 


By J. H. GLADSTONE, Ph.D., F.R.S. 


Contents :—The Story of his Life—The Study of his Character—Fruits of 
his Experiences—His Method of Working—The Value of his Discoveries. 


MACMILLAN & CO., LONDON. 


MACMILLAN’S MAGAZINE. 
No. 154. FOR AUGUST. 


Price ts. 
CONTENTS OF THE NUMBER. 


——e Ages and the Revival of Learning.” By W. G. Clark. 

art II. 

2,—*‘ The Strange Adventures of a Phaeton.” By William Black, Autho 
of ‘‘A Daughter of Heth,” &c. Chapters XXII.—XXIV, 

3.—* Novels and their Times.” By Lady Pollock. 

a.— Hippolyte Flandrin.” By Frederick Wedmore. 

5.—** Between Two Stools.” 

6—‘‘L’Année Terrible.” By Sidney Colvin. 

7.—“ Charles James Lever.” 


Sold by all Booksellers, Newsagents, and at all Railway Stations. 


Just ready, in crown 8vo, limp cloth, price 1s. 6d. 


SEWER GAS, and How to Keep it out of 
HOUSES. A Handbook on House Drainage. By OSRORNE 
REYNOLDS, M.A, Professor of Engineer:ng at Owens College, Man- 
chester ; Fellow of Queen’s College, Cambridge. 


MACMILLAN & CO., LONDON. 


BOOKS FOR 
SUMMER READING. 
THE NILE ‘TRIBUTARIES OF ABYS- 


SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S. W. 
BAKER. New and Cheaper Edition, crown 8vo, with Mapsand Illus- 
trations, 6s. 

“*The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


THE ALBERT N’YANZA GREAT BASIN 
of the NILE, and Exploration of the Nile Sources. By Sir S. W. 
BAKER, F.R.G.S. New and Cheaper Edition, crown 8vo, with Maps 
and Ilhustrations, 6s. 


“*Charmingly written, full of incident, and free from that wearisom® 
reiteration of useless facts which is the drawback to almost all books of 
African travel.” —Sfectator. 


A YEAR’S JOURNEY THROUGH CEN- 
TRAL AND EASTERN ARABIA in 1862--3. By W. G. PAL 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 


“* As amusing as a tale of the Arabian Nights.”—Sfectator. 


** A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
from Byron, Marryatt, and Sinbad, combined.”—Pali Mail 

azette. 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous Illustra- 
tions, crown 8vo, 10s. 62. 


*« Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.”—S/ectator. 


THE MALAY ARCHIPELAGO: the Land 


of the Orang-utan and the Bird of Paradise. A Narrative of Travel. 
By ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 
with numerous Illustrations, crown 8vo, 7s. 6d. 


* A vivid picture of tropical life, which may be read with unflagging 
interest. We may safely say that we have seldom read a more agreeable 
book of its kind,”—Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


‘* An entertaining and spirited record of travel in lands which have 
a fascinating interest for Englishmen.” —Sfectator. 


THE SCENERY OF SCOTLAND, viewed 
in connection with its Physical Geology. By ARCHIBALDGEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, ros. 6d. 


Amusing, picturesque, and instructive.” — Times. 


A PAINTER’S CAMP IN THE HIGH- 
LANDS. By P. G. HAMERTON. New and Cheaper Edition, extra 
fcap. 8vo, 6s. 


“We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.” —-Guardian. 


BIBLE TEACHINGS IN NATURE. By 


the Rev. HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s 


“* He has made he world more beautiful to us, and unsealed our ears 
to voices of praise and messages of love that might otherwise have been 
& unheard.”—British Quarterly Review. 


MACMILLAN & CO., LONDON. 
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BOOKS ON BIRDS, &c. 
On Fuly 8. 


THE BIRDS of EGYPT. ByG. ERNEST 


SHELLEY, F.ZS., F.R.G.S., &c., late Captain Grenadier Guards. 
Royal 8vo, with 14 Coloured Plates, price £1 11s. 6d. 


On Aug. 12 


NOTES ON THE BIRDS of DAMARA 
LAND, and the ADJACENT So toa ne OF SOUTH-WEST 
AFRICA, By the late CHARLES JOHN ANDERSSON, author of 
“Lake Ngami” and of the River.” Arranged and edited 
ra ENRY GURNEY, with some Additional Notes by the Editor. 

VO, IOS. 


On Aug. 12. 


A HANDBOOK of BRITISH BIRDS. 8vo. 
the Distribution of the Resident and Migratory Birds in the 
British Islands, with an Index to the Records of the Rarer Species. By 

J. E. HARTING, F.L.S., &c. 75. 6a. 


On Aug t. 


YARRELL’S BRITISH BIRDS. 
Edition. With a Figure of each Species, and numerous other Illustra- 
tions. Revised by ALFRED NEWTON, M.A., Professor of Zoology 
Anatomy in the University of Cambridge, &c. Part 


New 


On Aug. i. 


BIRD LIFE. By Dr. E. A. BREHM. 


Translated from the German by H. M. LaBoucuere, F.Z.S., and W. 
Jesse, C.M.Z.S., Zoologist to the Abyssinian Expedition. ’ Part V., 
royal 8vo, 2s. 6d. 


On Aug. 12. 


AUTUMNS ON THE SPEY. By A. E. 
KNOX, MA., F.L.S., Author of ‘‘ Ornithological Rambles in Sussex,” 
“Game Birds and Wild Fowl, their a and their Foes,” &c. Post 
8vo., with Four Illustrations by Wolf, 6s. 


JOHN VAN VOORST, 1, nannies Row. 


Price 18s. Third Edition, Revised throughout, with upwards of 220 
Illustrations. 


PRE-HISTORIC TIMES; AS ILLUS- 
TRATED BY ANCIENT REMAINS, AND THE MANNERS. 
AND CUSTOMS OF MODERN SAVAGES. 

By SIR JOHN LUBBOCK, Bart., M.P. F.R.S., &c. &c. 


“A work of more than usual interest, in which he has dealt with a very 
difficult subject in the most scientific, but at the same time in the most allur- 
ing manner. . . "—TZimes. 


“ The book is, throughout, most y written, every argument is clear 


and well reasoned out, and the various views which have been entertained 
are fully considered and weighed.”—Standard. 


“The chapter on the “Antiquity of Man’ shows a marvellous range, a mas- 
tery of the antiquarian, g ical, and physical branches 
of the subject, an no English resume so complete of the facts of the old and 
new Stone ages, and of the Bronze age, is elsewhere to be found.” —Sfectator. 


** The book ranks among the noblest works of the interesting and important 
class to which it belongs.” —A ¢henaeum. 


‘* Those who desire a compact and careful review of the whole subject, well 
illustrated, will find it in this volume.”—-/6. 


“On the subject of p logy it is not only... od’ beok of 
reference, but the best.”—Nature, 


WILLIAMS & NORGATE, London and Edinburgh. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &¢. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value P ereney free to any Railway Station in 
nglan 
Catalogues on Application, 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE 
SOCIETY for 1872, Part I., January to March, containing the Papers read 
at the Scientific Meetings. With coloured plates, 15s. ; with uncoloured 
plates, 4s. 


INDEX TO THE PROCEEDINGS OF THE ZOOLOGICAL 


SOCIETY from 1830 to 1847, and from 1848 to 1860. In Two Volumes; 
price 6s. each. 


TRANSACTIONS OF THE SOCIETY, Vol. VIII., Part 2. 
42s. Containing the following Papers :— 


Price 


A List of the Birds known to inhabit the Island of Celebes. By ARTHUR, 
Viscount WaLpEn, F.R S. 


Appendix to a List of Birds known to inhabit the Island of Celebes. By 
Viscount WALDEN, F.R.S. 


REVISED LIST OF THE VERTEBRATED ANIMALS now or 
lately living. in the Gardens of the Zoological Society of London, 1872. 
Price 2s. 


This List contains the scientific and vernacular names of all the species of 
Vertebrates in the Society’s collection, arranged in systematic order, and 
forms a complete record of all the specimens that have been exhibited alive 
in the Society’s Gardens during the past ten years. The number of the 
species is as follows :—Mammals 498, Birds, 1,044, Reptiles 181, Batrachi 
45, Fishes 68 ; total 1826. 


These may be obtained at the Society’s Office, 11, Hanover Square, W. 
at Messrs. Loncmans, Paternoster Row, E.C.; or through any Booksellers. 


INDIA.—The Government. Surveys of India, 
in course of Publication by authority of H.M.’s Secretary of State for 
India in Council, are Sold by the following Agents, of whom Catalogues 
can be had gratis :— 

W. H: ALLEN and CO., 13, Waterloo Place. 
EDWARD STANFORD, 6 and 7, Charing Cross. 
HENRY S. KING & CO., 65, Cornhill. 

N. TRUBNER & CO, 60, Paternoster Row. 


PUBLICATIONS 


AGRICULTURAL & HORTICULTURAL 
ASSOCIATION (Limited). 


a Mineral Constituents removed from an Acre of Soil by an Average 
of Wheat, Barley, — &c. ; also the Proportionate Re- 
fertising of uano, Super-p phates, Potash, Salts, Farmyard 
anure, &c. 


II.—The Proportionate Fattening and Flesh-forming Qualities of nearly all 
the Feeding Substances in general use by Farmers ; also the Manurial 
Value of the residue from each article. 


Opinions of the Press. 
indicator of the values of the foods for cattle.” 


‘* The chart cannot fail, to be very useful tothe keepers of horses and meat 
stock, and it will be an ont cer J to many who will perceive way it is 
they have been so often disappointed after giving large prices for fancy foods. 
—Sporting Times.. 

“A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a i zg, and procure one of the 
Agricultural and Hor Association.” —Land 


Price One Shilling each, Post Free. 


THE AGRICULTURAL ECONOMIST. 
A Monthly Journal, containing Reports and Prices Current | the Asso- 
ciation, and devoted to the advocacy and encouragement of Co-opera- 
tion in Agriculture and in general Trading. 

Price 6d. per month, or 5s. per annum, Post Free. 
Vols. I. and Lf. of the “ Agricultural ago po for 1870 and 1871, half- 
price 75. 6d. 
PREPARING FOR 

A Third Coloured Supplement to the “ cultural Economist,” illustrating 

values of all in common use, 


Address, 35, King Street, Westminster, S.W. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London and published by MacmiLtan & Co. 
at the Office, Bleecker Street, New York.—THURSDAY, August 22, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDSWORTH 


No. ms VOL. 6] 


THURSDAY, AUGUST 29, — 


Registered as a  Kewepeper 1 at the General Post Office.] 


[AIR Rights are ase Reserved. 


COLLEGE OF PHYSICAL SCIENCE, 
NEWCASTLE-UPON-TYNE, 
In connection with the University of Durham. 


The Session will commence on the 7th October, 1872, and will be divided 
into the Michaelmas, Epiphany, and Easter Terms. 


CLASSES. Fee. 
Mathematics Steadman Aldis, M.A. a session, 
IhySics S. Herschel, B. F.R.A. do. 
Chemistry. Freire Marreco, M.A.. -5gs. do. 
Geology..... ..David Page, LL.D., F. G. 3. 2s. do. 
Natural ‘Philosophy Waymouth, M. 2gs. do 
Greek and Latin .........J. B. Bulmer, B.D. 2gs. —— 
English History and\ do. 
English Literature .. Atkinson, B.A. ogs. do. 
French, German, and CACH tos. 6d. do. 


Students must have attained the age of 15 years. No preliminary examin- 
ation is required. 


In addition to the class fees Students will be required to pay an entrance 
fee of one guinea. Students who do not enter more than two classes may | 


commute this on payment of seven shillings for each class. 

Students desirous of studying the whole of the first four subjects may 
compound for the class fees by payment of £17 17s. This will be the only 
composition fee allowed. 

Full particulars eg the Examinations, Associateships of the College, 
Laboratory Regulations, Scholarships, E. xhibitions, Evening Classes, Hours 
of Attendance, &c., will be found in the Prospectus of the College, to be 


had free on application to Mr. THEo. Woop Bunninc, Secretary to the 
College. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREE7, 
LONDON, W. 
DirEcTeD By ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for | 


Pupils EVERY DAY and EVENING. The subjects of the above 


Examinations can be studied either Privately or in Classes. Fees | 


moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


KIEPERT’S CELESTIAL GLOBE.—One 


quite new to be sold, £10.—Apply 11, Adamson Road, Winchester 
Road, Adelaide Road, NW. 


E. DENT & 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 


To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament. 


Price Lists on application. 
E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange; 
and the Factory, Savoy Street, London. 


A CAMBRIDGE B.A., Second-class Na- 
tural Science Honours, and Third-class Classical Honours, desires a 
TUTORSHIP. Natural Science (thorough Botany), Latin, Greek, 
Arithmetic. Good references.—Address, H.B., Post Office, Meole 
Brace, near Shrewsbury. 


J. C. STEVENS, 


| SCIENTIFIC, NATURAL HISTORY, AND HORTI- 


CULTURAL SALE ROOMS. 
38, KING STREET, COVENT GARDEN, LONDON. 


ESTABLISHED 1760. 


SALES BY AUCTION NEARLY EVERY DAY. 
Catalogues on application. 


GEOLOGY OF WEYMOUTH.—ISLE of 


PORTLAND ; containing Figures of the characte: istic Fossils, Coast’ 
Sections, Geological Map of the District, and other Illustrations ; with 
Information relating to the Natural History of the Coast. By R. 
DAMON, F.G.S. Price 5s. 


‘* If there be any person who thinks that White’s ‘ Selborne’ relates to a 
time and place so far off that there can be no truth in the book, and who yet* 
would like to try upon himself the study of some local natural history on the 
spot of which it treats, and comparing it with the things themselves zz sifx, 
let him repair to Weymouth, and work and walk up and down its cliffs and 


| valleys with Mr. Damon's book in his hand.”—Pro/f. Rolleston’s Presidential 


Address, British Association, 1870. 
London: E, STANFORD. 


} 
| 
d 
| 
— 
| 
| 
| 
| 
j 
| 


~ 


Ixx NATURE 


[ Aug, 29, 1872 


Fst Published in 2 vols, crown 8v0, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF 
THE NATURE, MODES OF ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, M.D., F.R.S. 


VOLUME I. 


Part I.—Tue NATURE AND SOURCE OF THE VITAL ForCEs, 
AND OF ORGANIZABLE MATTER. 


Chap. I.—The Persistence of Force : Correlation of the Vital 
and Physical Forces. Chap. II1.—The ‘ Vital Principle:’ Nature 
of Life. Chap. If1.—Nature of Organizable Materials and of 
lowest Living Things. Chap. 1V.—Relations of Animal, Vege- 
table, and Mineral Kingdoms: Theories of Organization. Chap. 
V.—Modes of Origin of Reproductive Units and of Cells. 


Part II.—ARCHEBIOSIS. 


Chap. VI.—- Meanings attached to term ‘ Spontaneous Genera- 
tion.’ Chap. VII.—Mode of Origin of Primordial Living Things : 
Nature of Problem. Chap. VIII.—The Limits of ‘Vital 
Resistance’ to Heat. Chap. IX.—The Experimental Proof : 
Untenability of Pasteur’s Conclusions, Chap. X.—Physical and 
Vital Theories of Fermentation. Chap. XI.— Additional Proofs 
of the Occurrence of Archebiosis. 


CONTENTS. 


VOLUME II. 
Part II.—ARCHEBIOSIS. (Continued.) 


Chap. XII,.—Explanation of Apparent Discrepancies and 
Difficulties. Chap. XIII.—Crystals and Organisms: Causes 
which determine their Form and Structure. Chap. XIV.—The 
Fundamental Properties of Living Matter. Chap. X V.—Develop- 
ment of the Primordial Forms of Life: their Relationship to one 
another. 

Part IJI.—HETEROGENESIS. 


Chap. X VI.—Ancient and Modern Views concerning Hetero- 
genesis. Chap. X VII.—Synthetic Heterogenesis.. Chap. X VIII. 
—The Panspermic Hypothesis. Chap. XIX.—Heterogenesis in 
Higher Organisms. Chap. XX.—Heterogenesis in Lower Or- 
ganisms. Chap. XXI.—Transformations of Euglenze and other 
Organisms : Modes of Origin of Ciliated Infusoria. Chap. X XIL. 
—Transformations of Ciliated Infusoria: Modes of Origin of 
Rotifers, Tardigrades, and Nematoids. Chap. XXILI.—Indivi- 
duals, Ephemeromorphs, and Species. Chap. XXIV.—General 
Considerations : Conclusion. 


MACMILLAN AND CO., LONDON. 


MACMILLAN’S MAGAZINE. 


No. 155. FOR SEPTEMBER. 


Pricg 1s. 


CONTENTS OF THE NUMBER. 


t.—"' The Strange Adventures of a Phaeton.” By William Black, Author 
of ‘‘A Daughter of Heth,” &c. Chapters XXV.—XXVI. 

2.— Novels and their Times.” By Lady Pollock. Part II. 

3-—“ East Europe.” By Wm. Beatty Kingston. 

4-—“‘ Our Coal Supply.” By Alfred S. Harvey. 

5.—‘The Two Marys.” By Mrs. Oliphant. I. My Own Story 

6.—* Development in Dress.” By G. H. Darwin. 

The Ballot.” 

8.-—“ Former Days.” By Marwood Tucker. 


Sold by all Booksellers, Newsagents, and at all Railway Stations. 


Second Edition, nearly ready, in crown 8vo, limp cloth, price 1s. 6d. 


SEWER GAS, and How to Keep it out of | 


HOUSES. A Handbook on House Drainage. By OSRORNE 
REYNOLDS, M.A., Professor of Engineering at Owens College, Man- 
chester ; Fellow of Queen’s College, Cambridge. 
MACMILLAN & CO., LONDON. 


In crown 8vo, price 45. 67., 


MICHAEL FARADAY.—By J. H. Glad 


STONE, Ph.D., F.R.S.—Contrents:—The Story of his Life—The 
Working—The Value of his Discoveries. 


MACMILLAN & CO., LONDON. 


Study of his Character—Fruits of his Experiences—His Method of 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
FHERAPEVUTIC S&S. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. LI. for SEPTEMBER, 1872, Contains— 

Original Communications : 

G. V. Poors, M.D. (Lond.), M.R.C.P.—On a Case of “‘ Writer’s Cramp,” 
and subsequent General Spasm of the Right Arm, treated by the joint use of 
the Continuous Galvanic Current and the Rhythmical Exercise of the 
affected Muscles. 

Sypney Rincer, M.D.—A Curions Case of Facial Neuralgia with Uni- 
lateral Sweating Cured by the application of Aconite Liniment. 

Dr. C. Binz.—Quinine and the Colourless Blood-Corpuscles. 

Dr. Dusart (of Paris).—Rachitis and Mineral Inanition. . 

Prospero Sonsino, M.D. (Pisa.)—On the Physiological Dyspepsia from 
Starchy Food in Infancy 

Reviews. 

Clinic of the Month. 

Extracts from British and Foreign Journals. 

Notes and Queries. 

Bibliography. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


| 
iM | 
4 | 
— 
bp 
pet 
| 
A 
t 
| 
TE 
| 
A 
= BY. 
| | 
| 
— T 
q 
; 
| 
| 
ONLY ON THE BOX, 
4 
} 
; 
& . ‘ 


1872 


ISMS. 


ies and 

Causes 
".—The 
evelop- 
p to one 


Hetero- 
XVIII. 
nesis in 
yer Or- 
d other 
XXII. 
‘igin of 
Indivi- 
seneral 


ndon. 


Aug. 29, 1872] 


NATURE Ixxi 


BOOKS FOR 
SUMMER READING. 


THE NILE ‘TRIBUTARIES OF ABYS- 
SINIA, and the Sword Hunters of the Hamran Arabs. By Sir S. W. 
BAKER. New and Cheaper Edition, crown 8vo, with Maps and Illus- 
trations, 6s. 

“The best book of sporting adventure it was ever our lot to read.”— 
Spectator. 


THE ALBERT N’YANZA GREAT BASIN 
of the NILE, and Exploration of the Nile Sources. By Sir S. W. 
BAKER, F.R.G.S. New and Cheaper Edition, crown 8vo, with Maps 
and Liiustrations, 6s. 

“ Charmingly written, full of incident, and free from that wearisome 
retteration of useless facts which is the drawback to almost all books of 
African travel.” —S/ectator. 


A YEAR’S JOURNEY THROUGH CEN- 
TRAL AND EASTERN ARABIA in 1862--3 By W. G. PAL- 
GRAVE, Sixth and Cheaper Edition, crown 8vo, 6s. 


“* As amusing as a tale of the Arabian Nights.”—Sfectaior. 


‘A personal narrative of endurance and address, of force of body 
and of daring courage, such as all the sensational novels in Mudie’s can 
never hope to equal in the way of mere sensation ; culminating in a tale 
of shipwreck of absolutely unsurpassed power, such as we might alone 
expect from Byron, Marryatt, and Sinbad, combined.”—Pad/ 
Gazette. 


AT LAST: A Christmas in the West 
INDIES. By CHARLES KINGSLEY, Rector of Eversley, and 
Canon of Chester. New and Cheaper Edition, with numerous IIlustra- 
tions, crown 8vo, ros. 6d. 

“« Better than a novel, even when it comes from such a masterly hand 
as Mr. Kingsley’s, is this fresh and vigorous description of life, the life 
of nature and of man.” —Sfectator. 


THE MALAY ARCHIPELAGO: the Land 
of the Orang-utan and the Bird of Paradise. A Narrative of Travel. 
By ALFRED RUSSEL WALLACE. Third and Cheaper Edition, 
with numerous Illustrations, crown 8vo, 7s. 6d, 


** A vivid picture of tropical life, which may be read with unflagging 


interest. We may safely say that we have seldom read a more agreeable 
book of its kind.” —Saturday Review. 


GREATER BRITAIN: a Record of Travel 
through English-Speaking Countries during 1866—7. By Sir C. W. 
DILKE, M.P. Fifth and Cheaper Edition, crown 8vo, 6s. 


** An entertaining and spirited record of travel in lands which have 
a fascinating interest for Englishmen.”—Sfectator. 


THE SCENERY OF SCOTLAND, viewed 
in connection with its Physical Geology. By ARCHIBALDGEIKIE, 
F.R.S. With Illustrations and Geological Map, crown 8vo, ros. 6d. 


Amusing, picturesque, and instructive.” — Zimes, 


A PAINTER’S CAMP IN THE HIGH- 
og Rw P. G. HAMERTON. New and Cheaper Edition, extra 
cap. Svo, 6s. 


“‘ We are never tired for a moment of our entertaining and lively 
companion, as he rambles onin search of the beautiful.”—Guardian. 


BIBLE TEACHINGS IN NATURE. By 
the Rev, HUGH MACMILLAN. Sixth Edition, Globe 8vo, 6s 


“* He has made he world more beautiful to us, and unsealed our ears 


to voices of praise and messages of love that might otherwise have been 
unheard.”—British Quarterly Review. 


MACMILLAN & CO., LONDON, 


MACMILLAN AND CO/’S 
ANNOUNCEMENTS. 


THE FORCES OF NATURE. A Popular 
Introduction to the Study of Physical Phenomena. By AMEDEE 
GUILLEMIN. Translated from the French by Mrs. NormAN Lock- 
Yer, and Edited, with Additions and Notes, by J. NMoRMAN LOckyvER, 
F.R.S._ Illustrated with Eleven Coloured Plates, and 450 Woodcuts. 
Royal 8vo, [In September. 


THE DEPTHS OF THE SEA. An Ac- 


count of Investigations conducted on board H.M. Ships Lightning and 
Porcupine, in the years 1868-9, under the scientific direction of W. B: 
Carpenter, M.D., F.R.S., J. Gwyn Jeffreys, F.R.S., and Wyviile Thom- 
son, LL.D., F.R.S. Edited by Dr. Wyvitte THomson. Lilustrated. 


A HISTORY OF HOLLAND HOUSE, 
3y the Princess MARIE DE LIECHTENSTEIN. With Numerous 
Illustrations on Wood and Steel. 2 vols. 8vo. {In the Press. 


PAPERS ON ELECTROSTATICS AND 
MAGNETISM, By Prof. Sir WM. THOMSON, F.R.S. ie 


A TREATISE ON BUILDING and OR- 
NAMENTAL STONES of GREAT BRITAIN and FOREIGN 
COUNTRIES, arranged according to their Geological Distributions 
and Mineral Characters. With Illustrations of their Application in 
Ancient and Modern Characters. By EDWARD HULL, M.A, 
F.R.S , Professor of Geology in the Royal College of Science, Dublin. 

[In the Press. 


ESSAYS ON EASTERN QUESTIONS. 
By W. GIFFORD PALGRAVE, Author of “ A Personal Narrative of 
a Journey through Centra! and Eastern Arabia,” &c. 
[In the Press. 


ANGELIQUE ARNAULD. By Frances 
MARTIN. (New Volume of Macmillan’s Sunday Library.) wo 
Shortly. 


RESPONSIBILITY FOR THE GIFT OF 
ETERNAL LIFE. Being Selections made .by Permission of the 
Author from Sermons preached at Row, by the late Rev. J. MCLEOD 
CAMPBELL, D.D. [In the Press. 


HISTORY OF NAPOLEON I. By P. 


LANFREY. Volume II. A Translation made with the Sanction of the 
Author. (Vol. I. 12s.) [In the Press. 


ELEMENTARY LESSONS IN ANA- 


TOMY. By ST. GEORGE MIVART, F.R.S, With Illustrations. 
18mo. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. With Illustrations. 
18mo. (Shortly. 


HISTORICAL COURSE FOR SCHOOLS. 


Edited by Epwarp A. Freeman, D.C.L. The following Volumes are 
nearly ready, others will follow :— 


1. GENERAL SKETCH OF EUROPEAN HISTORY. By 
EDWARD A, FREEMAN, D.C.L. 


3. ENGLAND. By Miss EDITH THOMPSON 


OWENS COLLEGE COURSE of PRAC- 
TICAL CHEMISTY. By FRANCIS JONES, Chemical Master in 
the Grammar School, Manchester. 18mo, 


MACMILLAN & CO,, LONDON, 


j 
| 

4 
q 
&g : 
{ 
q 4 
7 
R: 
ssistant 
f 
t use of peek 
of the 
3 
= 
: 
= 


lxxii 


NATURE 


[ Aug, 29, 1872 


DRIED FERNS. 


A COLLECTOR, who has Numerous Du- 
plicates, chiefly East Indian, wishes to EXCHANGE for other Species, 
or to purchase good specii or collections.—Apply to C.D.T., Post 
Office, Clevedon, Somerset. 


BROWNING’S NEW POCKET MICRO- 
SCOPE. The best Companion for the Seaside. The instrument com- 
plete, with good objective and large field eye-piece, in morocco case, 
4&1 118. 6d. ; or with two objectives, 1 inch and 2 inch, dipping-tube, 
forceps, glass plate, &c., £2 2s.—JOHN BROWNING, Optical and 
Physical Instrument Maker to the Royal Observatory, &c., 63, Strand, 
W.C., 111, Minories, London, E. Prize Medal 1862. Established 100 
years. 


SCIENTIFIC PRESENTS.—Collections to 


illustrate “ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas; also single’specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand. 
Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.R.G.S., 149, Strand, London, W.C. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any defini P ure required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 


Hot Blast Blowpipes and other Specialitiesin Laboratory apparatus. Sec- 
tional drawings and description free by post. 


T. FLETCHER, F.CS., 15, Bold Street, Warrington. 


HOLLOWAY’S PILLS are decidedly the 
best remedy for all disorders of the stomach and bowels, the liver and 
kidneys. ‘They act with so marked an effect, and yet so gently, that 
people of the most delicate constitution can take them with perfect con- 
fidence. They do not contain a single grain of mercury, or other 
noxious substances, being composed exclusively of rare balsams. ‘They 
are, therefore, equally safe and efficacious, and as a family medicine 
nothing yet invented or discovered can be compared with them for a 
moment. With these inestimable Pills at hand, together with the 
printed directions affixed to each box, no other medical advice or assist- 
ance can be needed in any ordinary case of sickness. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular‘may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 

Price of a single Truss, 16s., 215., 26s. and 31s. 6d. 

»  Double,, 315 6d., 425., and 52s. 6d. Post-free. 

Umbilical 42s. and 52s. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 


Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary g- Price, 4s. 6d., 7s. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Picca lilly, London, 


Now ready, 8vo, ros. 


THE GRAFT THEORY of DISEASE; 


being an Application of Mr. Darwin’s Hypothesis of Pangenesis to the 
Explanation of the Phenomena of the Zymotic Diseases. By JAMES 
ROSS, M.D., Waterfoot, near Manchester. 

J. and A, CHURCHILL, New Burlington Street. 
| Registered for Transmission Abroad. 
| 
GARDENERS’ CHRONICLE AND 


AGRICULTURAL GAZETTE, 


A Weekly Illustrated Journal, devoted to all branches of Horticulture and 
Agriculture. 


Published every Friday, price Fivepeace; post-free, 54d. 


The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL. 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming, Rural Economy, Practical Natural History ; to 
supply the requirements of Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between 
all persons at home or abroad taking an interest in cultural pursuits. 

Illustrations of subjects of interest to those engaged in gardening, farming, 
natural history, or rural pursuits generally, are freely given. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
the Continent, in India and the Colonies in general, the “ GARDENERS’ 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantages to Advertisers. 

Subscriptions payable in advance, including "postage to any part of the 
United Kingdom :— 

3 Months, 5s. 113¢.: 6 Months, £1 3s. rod. 


P.O.O. to be made payable at the King Street Post Office, W.C., to 
Witiram RICHARDS. 


Publishing Office and Office for Advertisements, 4:, Wellington Street, 
Covent Garden, London, W.C. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1aAM Rosinson, F.L.S., Author of 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 


Room and Window Gardens. 
Notes and Questions. 
Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@. per copy. _It may also be had direct from the Office at ss. 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, W.C. 


The Greenhouse and 
The Household. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


Apparatus, Bottles, Pure Chemicals, Test Solutions, &c. 
Voltaic Batteries of every description, and materials for constructing the same. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


Catalogues on Application. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Printed by R. Cuay, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 38, Bleecker Street, New York.—Tuurspay, August 29, 1872. 


E 
4 


1 
| 
oJ 
My 
| 
= 
ie 
| 
"4 Jiss 
} 
i 
: 


1872 


ASE; 
sis to the 
JAMES 


AND 


ture and 


RICUL- 
onnected 
story ; to 
Farmers 
between 


farming, 
rculation 
intry, on 
LINERS’ 


unusual 


t of the 


V.C., to 


Street, 


all its 


\uthor of 
Parks, 
very de- 


ages 


Railway 
at 55. 
e in ad- 


e Same. 


on in 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


70 the solid ground 
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The next Session commences on the 7th October. 

Candidates for Admission must not be under fourteen years of age, + 
those under fifteen will be required to pass a pr y ex 
English, Arithmetic, and the Elements of Latin. 

Prospectuses of the several departments of the Day Classes, the Evening 
Classes, and the Medical School, and of the Scholarships and Entrance Ex- 
hibitions tenable at the College, ‘will be sent on application. 


J. HOLME NICHOLSON, Registrar. 


ROYAL SCHOOL OF MINES, 
DEPARTMENT OF SCIENCE AND ART. 


During the Twenty-seeond Session, 1872-73, which will commence on the 
rst of October, the following COURSES of LECTURES and PRACTICAL 

DEMONSTRATIONS will be given: 

1. Chemistry. By E. Frankland, Ph.D., F.R.S. 

Metallurgy. By John Percy, M. D., F.R. 
. Natural History.” By T. H. Huxley, LL. Fi, F.R.S. 
Mineralogy. \ By Warrington W. Smyth, M. A., F.R.S., 
Mining. Chairman. 
Geology. By A. C. ey LL D., F.R.S. 
Applied Mechanics. By T. M . Goodeve, M.A. 
Physics. By Frederick Guthrie, Ph.D., F.R.S. 
. Mechanical Drawing. By Rev. H. Edgar, M.A. 


The Fee for Students desirous of becoming Associates is £30 in one sum, 
on entrance, or two annual payments of £20, exclusive of the Laboratories. 

Pupils are received in the Chemical Laboratory, under the direction of Dr. 
Frankland, and in the Metallurgical Laboratory, under the direction of Dr. 
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Tickets to separate Courses of Lectures are issued at £3 and £4 each. 
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For a Prospectus and information apply tothe Registrar, Royal School of 
Mines, Jermyn Street, London, 


AREY p 


TRENHAM REEKS, Registrar. 


Notr.—By order of the Lords of the Committee of Council on Education, 
the instruction in Chemistry, Physics, and Natural History, will be given 
in the New — in the Exhibition Road, South Kensington. 


COLLEGE OF PHYSICAL SCIENCE, 
NEWCASTLE-UPON-TYNE, 
In connection with the University of Durham. 


The Session will commence on the 7th October, 1872, and will be divided 
into the Michaelmas, Epiphany, and Easter Terms. 


CLASSES. Fee. * 
Steadman Aldis, M.A. .......5gS. a session, 
A S. Herschel, B.A., F R.A.S....5gs. do. 


ZY Page, LL.D., F.G.S. 
Natural Philosophy +S. Waymouth, M.A. ... 

Greek J.B Bulmer, B.D. . 

Englis istory ‘an 2gs. do. 

English Literature ... \y. Atkinson, B.A sss sees off Bs 

French, German, and Mechanical Drawing, stick os. 6d. do. 

Students must have attained the age of 15 years. No preliminary examin- 

ation is required. 

In addition to the class fees Students will be required to pay an entrance 
fee of one guinea. Students who do not enter more than two classes may 
commute this on payment of seven shillings for each class 

Students desirous of studying the whole of the first four subjects may 
compound for the class fees by payment of £17178. This will be the only 
composition fee allowed. 

Full particulars seepetiins the Examinations, Associateships of the College, 
Laboratory Regulations, Scholarships, Exhibitions, Evening Classes, Hours 
of Attendance, &c., will be found in the Prospectus of the College, to be 
oat free on application to Mr. THzo, Woop Bunnine, Secretary to the 

ollege. 


Mathematics ..... 
Physics 
Chemistry 
Geology. 
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MACMILLAN AND CO’S 
ANNOUNCEMENTS. 


THE FORCES OF NATURE. A Popular 
Introduction to the Study of Physical Phenomena. By AMEDEE 
GUILLEMIN. Translated from the French by Mrs. Norman Lock- 
yer, and Edited, with Additions and Notes, by J. NorMAN LOcKyYER, 
F.R.S. Illustrated with Eleven Coloured Plates, and 450 Woodcuts 
Royal 8vo. {In September. 


THE DEPTHS OF THE SEA. An Ac- 


count of Investigations conducted on board H.M. Ships Lightning and 
*orcupine, in the = 1868-9, under the scientific direction of W. B. 

Carpenter, M.D., 1. Gwen Jeffreys, F.R.S., and Wyviile Thom- 

son, LL.D., F. R. by Dr. Wyvitte Tuomson. Illustrated. 


A HISTORY OF HOLLAND HOUSE, 
By the Princess MARIE DE LIECHTENSTEIN. With Seen 
Illustrations on Wood and Steel. 2 vols. 8vo. {In the Press. 


PAPERS ON ELECTROSTATICS AND 
MAGNETISM, By Prof. Sir WM. THOMSON, F.R.S. sida 


A TREATISE ON BUILDING and OR- 
NAMENTAL STONES of GREAT BRITAIN and FOREIGN 
COUNTRIES, arranged according to their Geological Distributions 
and Mineral Characters. With of their in 
Ancient and Modern Characters. By VARD HU 
F.R.S., Professor of Geology in the Royal College of Ae. Dublias 

[In the Press. 


ESSAYS ON EASTERN QUESTIONS. 
By W. GIFFORD PALGRAVE, Author of “ A Personal Narrative of 
a Journey through Centra! and Eastern Arabia,” &c. 
{In the Press. 


ANGELIQUE ARNAULD. By Frances 
MARTIN. (New Volume of Macmillan’s Sunday Library.) — 
ortly. 


RESPONSIBILITY FOR THE GIFT OF 


ETERNAL LIFE. Being Selections made by Permission of the 
Author from Sermons: preached at Row, by the late Rev. J. McLEOD 
CAMPBELL, D.D. [In the Press. 


HISTORY OF NAPOLEON I. By P. 
LANFREY. Volume II. A Translation made with the Sanction of the 
Author. (Vol. I. 12s.) {In the Press. 


ELEMENTARY LESSONS IN ANA- 


' TOMY. By ST. GEORGE MIVART, F.R.S. With Illustrations. 
18mo. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. With Illustrations. 
18mo. [Shortly. 


HISTORICAL COURSE FOR SCHOOLS. 


Edited by Epwar» A. Freeman, D.C.L. The following Volumes are 
nearly ready, others will follow :— 


1. GENERAL SKETCH OF EUROPEAN HISTORY. By 
EDWARD A. FREEMAN, D.C.L. 
3. ENGLAND. By Miss EDITH THOMPSON 


OWENS COLLEGE COURSE of PRAC- 
TICAL CHEMISTY. By FRANCIS JONES, Chemical Master in 


A CAMBRIDGE B.A., Second-class Na- 
tural Science Honours, and Third-class Classical Honours, desires a 
TUTORSHIP. Natural Science (thorough Botany), Latin, Greek, 
Arithmetic. Good references.—Address, H. B., Post Office, Meole 
Brace, near Shrewsbury. 


A HIGH WRANGLER would be glad to 


obtaina MATHEMATICAL APPOINTMENT or TUTORSHIP.— 
Address, L.M.N., &c., care of Macmillan & Co , Cambridge. 


SCIENTIFIC PRESENTS.—Collections to 


illustrate “ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to r,0co 
guineas; also single specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand. 
Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.R.G S., 149, Strand, London, W.C. 


DRIED FERNS. 
A COLLECTOR, who has Numerous Du- 


plicates, chiefly East Indian, wishes to EXCHANGE for other Species, 
or to purchase good specimens or collections.—Apply to C.D.T., Post 
Office, Clevedon, Somerset. 


THE BREWERS’ GUARDIAN: 
A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
gal, and Parliamentary matters. 
REVIEW OF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES’ 
REcorpb. 
The Official Organ of the Country Brewers’ Society, 
(Founded 1822.) 
“The Brewers’ Guardian” is published on the Evenings of every alternate 
_ Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s 6¢. per annum, post free; Single Copies, 1s, each. Re~ 
gistered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London E.C. 


3 “*A most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.”—Court Circular. 
“ As a delicious, refreshing, and nourishing beverage, with delicate ee 


and fine aroma, it certainly surpasses anything yet been offered to 
the public.”—London Mirror. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


Price ofa single Truss, 16s., 215., 26s. 6d., 6d.) 
»  Double,, 31s 428., and 525. 6d. 
ss Umbilical 42s. and 525. 


ELASTIC STOCKINGS, KNEE- CAPS, 


|Posttiee. 


&c., for Varicose Veins and all cases of Washnens, and Swelling of the heme. 


Sprains, &c. They are us, light in texture, and inexpensive, and drawn 
the Grammar School, Manchester. 18mo. stocking. Price, 48. 6d., 78. 6d., 10s., and 16s. each. 
‘ostage free. 


MACMILLAN & CO., LONDON. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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Sust Published, in 2 vols. crown 8vo, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF 
THE NATURE, MODES OF ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, M.D., F.R.S. 
CONTENTS. 


VOLUME I. 
Part L.—THE NATURE AND SOURCE OF THE VITAL FORCES, 
AND OF ORGANIZABLE MATTER. 
Chap. I.—The Persistence of Force : Correlation of the Vital 
and Physical Forces. Chap. 1I.—The ‘ Vital Principle:’ Nature 
of Life. Chap. II1.—Nature of Organizable Materials and of 


VOLUME II. 
ParT II.—ARCHEBIOSIS. (Continued.) 


Chap. XII.—Explanation of Apparent Discrepancies and 
Difficulties. Chap. XIII.—Crystals and Organisms: Causes 
which determine their Form and Structure. Chap. X1V.—The 
Fundamental Properties of Living Matter. Chap. X V.—Develop- 
ment of the Primordial Forms of Life: their Relationship to one 


lowest Living Things. Chap. 1V.—Kelations of Animal, Vege- | another. 
table, and Mineral Kingdoms: Theories of Organization. Chap. | 
V.—Modes of Origin of Reproductive Units and of Cells. 


ParT 

Chap. X VI.—Ancient and Modern Views concerning Hetero- 

el genesis. Chap. X VII.—Synthetic Heterogenesis. Chap XVIII. 

Part I.—ARCHEBIOSIS. —The Panspermic Hypothesis. Chap. XIX.—Heterogenesis in 

Chap. VI.— Meanings attached to term ‘Spontaneous Genera- | Higher Organisms. Chap. XX.—Heterogenesis in Lower Or- 

tion.’ Chap. VII.—Mode of Origin of Primordial Living Things: | ganisms. Chap. XXI.—Transformations of Euglenz and other 

Nature of Problem. Chap. VIII.—The Limits of ‘Vital | Organisms: Modes of Origin of Ciliated Infusoria. Chap. XXII. 

Resistance’ to Heat. Chap. IX.—The Experimental Proof: | —Transformations of Ciliated Infusoria: Modes of Origin of 

Untenability of Pasteur’s Conclusions. Chap. X.—Physical and Rotifers, Tardigrades, and Nematoids. Chap. X XIII.—Indivi- 

Vital Theories of Fermentation. Chap, XI—Additional Proofs | duals, Ephemeromorphs, and Species. Chap. XXIV.—General 
of the Occurrence of Archebiosis. | Considerations : Conclusion. 


MACMILLAN AND CO. LONDON. 


SCIENTIFIC GLASS-BOOKS. 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 


A Monthly Journal of 


THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 


No. LI. for SEPTEMBER, 1872, Contains— 


Original Communications : 

G. V. Poors, M.D. (Lond.), M R.C.P —On a Case of “ Writer’s Cramp,” 
and subsequent General Spasm of the Right Arm, treated by the joint use of Pe a ' . 
the Continuous Galvanic Current and the Rhythmical Exercise of the Certainly the fullest and most accurate manual of the kind that has yet ap- 
affected Muscles. peared. Dr Hooker has shown his characteristic industry and ability in the 

Sypney RinGer, M.D.—A Curions Case of Facial Neuralgia with Uni- | care and skill which he has thrown into the characters of the plants. All 
lateral Sweating Cured by the application of Aconite Liniment. botanists will recognise the many merits of thisreally important little manual.” 

Dr. C. Binz.—Quinine and the Colourless Blood-Corpuscles. —Pall Mall Gazette. 

Dr. Dusart (of Paris).—Rachitis and Mineral Inanition. 


Prospero Sonsino, M.D (Pisa.)—On the Physiological Dyspepsia from FIRST BOOK OF INDIAN BOTANY. 


Starchy Food in Infancy 


Manuals for Students. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. By W. H. FLOWER, F.R.S., 
F.R.C.S., Hunterian Professor of Comparative Anatomy and Physiology. 
With numerous Illustrations. Globe 8vo, 7s. 6d. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., LL.D., 
Director of the Royal Gardens, Kew. Globe 8vo, ros. 6d. 


Reviews, By DANIEL OLIVER, F.R.S., F.L.S., Keeper of the Herbarium 

Clinic of the Month and Library of the Royal Gardens, Kew, and Professor of Botany in 

: nic of the Month. : University College, London. With numerous Illustrations. Globe 8vo, 
xtracts from British and Foreign Journals. 6s. 6d. 

ca 1€s. Other Volumes of this Series will follow. 


MAGAZINE. 
| No. 155. FOR SEPTEMBER. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


Second Edition, nearly ready, in crown 8vo, limp cloth, price 1s. 62, 


SEWER GAS, and How to Keep it out of 
HOUSES. A Handbook on House Drainage. By OSBORNE 
REYNOLDS, M.A, Professor of Engineering at Owens College, Man- 
chester; Fellow of Queen’s College, Cambridge. 


PRICE 1s. 
CONTENTS OF THE NUMBER, 


1.—‘* The Strange Adventures of a Phaeton.” By William Black, Author 
| of ‘A Daughter of Heth,” &c. Chapters XXV.—XXVI. 

2.—* Novels and their Times.” By Lady Pollock. Part II. 

3-—“ East Europe.” By Wm. Beatty Kingston. 

4.— Our Coal Supply.” By Alfred S. Harvey. 


MICH AEL FARADAY.—By J. H. Glad 5.— ‘The Two Marys.” By Mrs. Oliphant. I. My Own Story 


STONE, Ph.D., F.R.S.—Conrants:—The Story of his Life—The | 6.—‘*Development in Dress.” By G. H. Darwin. 
Study of his Character—Fruits of his Experiences—His Method of | “The Ballot.” 

Working—The Value of his Discoveries. 


In crown 8vo, price 45. 67., 


| §,-—" Former Days.” By Marwood Tucker. 


MACMILLAN & CO., LONDON. } Sold by all Booksellers, Newsagents, and at all Railway Stations. 


ig 

— 

| 3 
= 

e.” 


NATURE 


[ Sept. 5, 1872 


SCHOOL OF CHEMISTRY, 
20, GREAT MARIBOROUGH STREETZ, 
LONDON, W. 

DrrecTteD sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners S:reet, W. 


W. A. MANSELL and CO. 
BRITISH MUSEUM PHOTOGRAPHS. 


—Published by permission of the Trustees. Nearly 1,000 plates repre- 
senting about 5,000 objects. Size, 12 by 10 inches. Price 2s. each. 
Descriptive Catalogue, 6d. 


Times.—It is impossible to give in detail any account of this large series» 
the subjects of which would illustrate many lectures, and have filled 
many volumes. 


Saturday Review,—The fullseries of photographs made up of seven parts 
is designed to exhibit evidences of man’s advance from the earliest 
known stage of his history, with the gradual development of social 
life and usage, of belief, science, and artistic culture, to their highest 
or latest standards. It is impossible by any process of se'ection to 
do justice to the oa ome or to the significance of the varied objects 
which make up this handsome contribution to the literature of art. 


Standard.—A marvellously perfect collection of photographs. 


Telegraph.—The most admirableeducational collection that photography 
has yet been made the agent of supplying to the people. 

Daily News.—Even the most elaborate description would fail to give a 
fitting notion of this splendid series of photographs. 

Sfectator.—The selection is full, and the seeteemehe, all excellent, are 
often remarkably good specimens of the art. 


Art Yournal.—Second to no publication that has been issued atany time 
in any country. 


W. A. MANSELL and CO., Photographic and Fine Art Publishers, 
2, Percy Street, Lordon, W. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


verv Description*of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 
NEW AND REVISED PRICE LISTS FREE BY POST ON 
. APPLICATION. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by W1Lt1Am Rosrnson, F.L S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘* The Parks, 
Promenades, and Gardens of Paris.” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. ‘The Greenhouse and 
Notes and Questions. ‘The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained throngh all Newsagents and at the Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4}d. 

37, Southampton Street, Covent Garden, W.C. 
Voltaic Batteries of every description; and materials for constructing the same. 
Catalogues on Application. 


NEW EDUCATIONAL WORKS. 


Early in September, Post 8vo, cloth, 7s. 6¢., 


PHYSICAL GEOLOGYand GEOGRAPHY 
OF GREAT BRITAIN. By A. C. RAMSAY, LL.D., F.R.S., Di- 
rector-General of the Geological Surveys of the United Kingdom. 
Third Edition, considerably enlarged, and illustrated with Numerous 
Sections anda GgoLocicaL Map or Britian printed in Colours. 

“* This, the third edition, has been partly rewritten, and contains much new 
matter. . . . The preliminary sketch of the different formations, and of 
the phenomena connected with the metamorphism of rocks, have been much 
enlarged, and many long and important paragraphs have been added in the 
chapters on the physical structure of England and Scotland, partly on sub- 
jects connected with the coal question, partly on the glacial epoch, partly on 
the union of Britain with the Continent at various epochs, and migrations of 
animals hither, and on many other subjects. An entire new chapter has been 
added on the origin of the river courses of Britain, and large additions have 
been made to the earlier brief account of soils, and the economic products of 
the various geological formations. There are also many new illustrative sec- 
tions.”"—E.xtract from Preface. 


New Edition, early in September, with all the latest Alterations and 
Discoveries inserted, 


HARROW ATLAS OF MODERN GEO.- 
GRAPHY: C ining 30 Col d Maps, with Index to the Principal 
Places. Cloth, lettered, 12s. 6d. 


JUNIOR HARROW ATLAS of MODERN 
GEOGRAPHY: Containing 14 Coloured Maps, with Index to the 
Principal Places. Cloth, 7s. 

The new railways have been added, the alterations in the boundaries of 
Germany, the Russian Empire, and Turkestan have been made, the latest 
divisions of India are introduced, and the amalgamation of Canada with other 
British provinces in ore dominion, are among the numerous improvements 
inserted in the Jate editions of these Atlases, to keep pace with recent geo- 
graphical events. 


Third Edition, 9 Coloured Maps and Letterpress, 3s., 
ELEMENTARY PHYSICAL ATLAS, in- 


tended chiefly for Map Drawing, and the Study of the Great Physical 
Features and Relief Contours of the Continents, with an Introduction. 
By the Rev. J. P. FAUNTHORPE, M.A., F.R.G.S., Vice-Principal 
and late Geographical Lecturer of the Training College, Battersea. 


Now ready, Coloured and Mounted on Roller, Varnished, 13s., or, Coloured 
in River-basins, 16s., 


SCHOOL MAP of the BRITISH ISLES, 


forming one of STANFORD’s SERIES OF WALL Maps. Prepared under 
the direction of the Committee of General Literature and Education 
appointed by the S.P.C.K., andof the National Society. Recommended 
by the Lonpon Scuoot Boarp. 

The Topography of this Map is very carefully reduced from the Ordnance 
and Admiralty Surveys, and other authentic sources. The Natural Features 
are boldly shown, but ia such a way as not to interfere with the distinctness 
of the Map. The Names of Towns are systematically engraved according 
to population. ‘The Sites of all the Battles-of historical importance are 
shown, and the Railways are carefully delimeated.—Size, 58 inches by 50. 

‘The cheapest and best wall map of the British Isles that has ever come 
under our notice. . The map is a marvel of clearness and excellence of 
colour.”—School Board Chronicle. 

“ We unhesitatingly recommend this map of the British Isles as the best 
we have seen.” — The Schoolmaster. 


The Series also comprises the following Maps, size, 58 inches by 50, Price, 
Coloured and Mounted on Roller, Varnished, 13s. each :— 
ENGLAND anv WALES, EASTERN HEMISPHERE, WESTERN 
HEMISPHERE, EUROPE, ASIA, AFRICA, NURTH AMERICA, 
SOU'TH AMERICA, AUSYRALASIA, INDIA (preparing), HOLY 
LAND. Also, size 42 inches by 34, price gs. each, 
SCOTLAND, IRELAND, AUSTRALIA, NEW ZEALAND, OLD 
TESTAMENT, NEW TESTAMENT, ACTS, andthe EPISTLES. Also, 
BRITISH ISLES (a larger Map), size, 75 inches by 90. Price, 42s. 
WORLD IN HEMISPHERKS, size, 102 inches by 60. Price 2s. 


Large post 8vo, cloth, price 2s. 6d., 


SCHOOLBOYS’ LETTERS, for COPYING 
AND DICTATION ; being a Series of Lithographed Letters on Sub- 
ay to Schoolboys, with Remarks on the Essentials of Good 

riting, &c. 


New Edition, Imperial folio, half-bound morocco, £3; the Set of Plates ia 
Sheets, £2 ; in best Oak Frame, with glass, & 3; in cheaper frame with 
glass, £2 12s. 6d. ; Single Plates, 1s. each, 


CHRONOLOGICAL PICTURES of ENG- 
LISH HISTORY, from the Ancient Britons to the Reign of Queen 
Victoria. A Series of 40 Plates, containing 360 Illustrations, beautifully 
Tinted, Designed, and Drawn on Stone? By SIR JOHN GILSERI, 
President of the Society of Painters in Water-Colours. With an Addi- 
tional Plate to Illustrate the Reign of Queen Victoria up to the present 
time. 


London : EDWARD STANFORD, 6 and 7, Charing Cross, 


MAPSELLER BY APPOINTMENT TO THE LONDON SCHOOL BOARD. 


Printed by R. CLay, Sons & Tayior, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 38, Bleecker Street, New York.—THursvay, September 5; 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH 


No. 150, VOL. 6] 


Registered as a Newspaper at the General Post Office. "a 


THURSDAY, SEPTEMBER 


z [All Rights are Reserved. 


THE 


OWENS COLLEGE, MANCHESTER. 


The next Session commences on the 7th October. ‘ 


Candidates for Admission must not be under fourteen years of age, and 
those under fifteen will be required to pass a preliminary examination in 
English, Arithmetic, and the Elements of Latin. 

Prospectuses of the several departments of the Day Classes, the Evening 
Classes, and the.Medical School, and of the Scholarships and Entrance Exhi- 
bitions tenable at the College, will be sent on application. 


J. G. GREENWOOD, Principad. 
J. HOLME NICHOLSON, Xegistrar. 


NOTICE. 
ROYAL SCHOOL OF MINES, 


Jermyn Street, London.—The 22nd SESSION will BEGIN on T UES. 
DAY, the rst of October. Prospectuses may be had on application. 


TRENHAM REEKS, Registrar. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecteD sy ARTHUR VACHER. 


A HIGH WRANGLER would be glad to 
obtaina MATHEMATICAL APPOINTMENT or TUTORSHIP.— 
Address, L.M.N., &c., care of Macmillan & Co , Cambridge. 


SCIENTIFIC PRESENTS.—Collections to 


illustrate “ Lyell’s Elements of Geology,” ‘and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas; also single specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand. 
Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.R.G S., 149, Strand, London, W.C. 


DRIED FERNS. 
A COLLECTOR, who has Numerous Du- 


plicates, chiefly East Indian, wishes to EXCHANGE for other Species, 


or to purchase good specimens or collections.—Apply to C.D.T., Post 


Office, Clevedon, Somerset. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament. 


Price Lists on application, 
E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange; 
and the Factory, Savoy Street, London. 


COLLEGE OF PHYSICAL SCIENCE, 


NEWCASTLE-UPON-TYNE, 
In connection with the University of Durham. 


The Sessicn will commence on the 7th October, 1872, and wiil be divided 
into the Michaelmas, Epiphany, and Easter Terms. 


CLASSES. Fee. 
..W. Steadman Aldis, M.A. a session, 
A S. Herschel, B.A., F.R.A.S....5gs. do. 
A. Freire Marreco, M.A.... 
David Page, LL.D., F.G. «52S. 

Natural Ph osopl S. Waymouth, M.A. +2gs. 

Greek and Latin. «J. B. Bulmer, B.D. -2gs. 

English History “and\ 

English Literature ... jJ- Atkinson, B.A .. 

French, German, and Drawing, 

Students must have attained the age of 15 years. No preliminary examin- 
ation is required. 

In addition to the class fees Students will be required to pay an entrance 
fee of one guinea. Students who do not enter more than two classes may 
commute this on payment of seven shillings for each class 

Students desirous of studying the whole of the first four subjects may 
compound for the class fees by payment of £1717s. This will be the only 

composition fee allowed. 

Full particulars respecting the Examinations, Associateships of the College, 
Laboratory Regulations, Scholarships, Exhibitions, Evening Classes, Hours 
of Attendance, &c., will be found in the Prospectus of the College, fo be 
had free on application to Mr. THzeo, Woop Bunninc ,Secretary to the 
College. 


Mathematics 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 
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On the rst of every Month. 


THE JOURNAL of BOTANY, British 
and FOREIGN. Edited by Henry Trimen, M.B., F.L.S., British 
Museum, assisted by J. G. Baker, F.L.S., Royal Herbarium, Kew. 


This, the only British periodical entirely devoted to botanical science, con- 
tains original Articles and Short Notes by English and foreign botanists, 
Extracts aad Abstracts of Papers published in other journals, notices of New 
Books, Proceedings of Societies, and al! the Botanical news of the month. 
It isillustrated by occasional plates and woodcuts. 


Annual Subscription, paid in advance, Twelve Shillings, post free in the 
United Kingdom ; single numbers, 1s. 3¢. The first volume of the New 
Series commenced in January, 1872. Published by Taytor and Co , 10, Little 
Queen Street, Lincoln’s Inn Fields, 


HOLLOWAY’S OINTMENT and PILLS. 


—At all seasons and ia all climates few ailments are more disheartening 
and none move ominous than ulcerations on the surface of the body. 
Wherever they are situated it is difficult to cure them, unless treated 
judiciously with some cooling, healing, and invigorating application like 
this never: failing Ointment. It has worked wonders in making bad legs 
sound and strong, even when the power of the blood vessels had nearly 
been destroyed, the valves in the veins per: ectly powerless to sustain the 
column of blood contained in them, and almost entire stagnation of the 
circulation had rendered every other curative means abortive. No sore 
or ulcer can withstand its healinginfluence ; few skin diseases its sanitary 
virtues. 


Now ready, with 31 Plates (28 Colow:ed), folio, £7 75., 


THE THANATOPHIDIA OF INDIA: 


Being a Description of the Venomous Snakes of the Indian Peninsula ; 
with an Account of the Influence of their Poison on Life, and a Series 
of Experiments. 


By J. FAYRER, M.D.,C.S.L., 
Honorary Physician to the que, hee eee of the Asiatic Society of 
engal 


J. and A. CHURCHILL, New Burlington Street. 


MICROSCOPICAL OBJECTS (Mounted). 


——FIRST-CLASS PREPARATIONS in every DEPARTMENT of 
MICROSCOPY. 


MARTIN BURGESS, 3, Mount Pleasant Terrace, Upper Lewisham 
Road, S E. 


Sample Slide, post free, 9 stamps.—Scales on leaf of Durio zebethimes. 


This day in 2 vols. crown 8vo, price 28s., with upwards of 100 


Illustrations, 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF THE NATURE, MODES 
OF ORIGIN, AND TRANSFORMATIONS OF 
LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, 
M.D., F.R.S. 


“ Tt is not too much to say that, if its main conclusions are established, it 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, however, remain unaffected by it. . . . . Every lover of science 
must admire the courage and energy with which Dr. Bastian has taken up 
an unpopular subject, the skill and patience with which he has experimented, 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 
the philosophical spirit with which he has worked out his conclusions. It is 
a book that cannot be ignored, and must inevitably lead to renewed discus- 
sions and repeated observations, and through these to the establishment of 
truth,”"—Mr, A. R. in Nature. 


MACMILLAN & CO., LONDON. 


PUBLICATIONS 


OF THE 
AGRICULTURAL & HORTICULTURAL 
ASSOCIATION (Limited). 


I.—The Mineral Constituents removed from an Acre of Soil by an Average 
Crop of Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Re- 
fertilising Effects of Guano, Super-phosphates, Potash, Salts, Farmyard 
Manure, &c. 

II.—The Proportionate Fattening and Flesh-forming Qualities of nearly all 
the Feeding Substances in general use by Farmers ; also the Manurial 
Value of the residue from each article, 

Opinions of the Press. 

“Tt is clearly a very useful indicator of the values of the foods for cattle.” 

Athenaeum, 

‘The chart cannot fail to be very useful to the keepers of horses and meat 
stock, and it will be an ‘eye-opener’ to many who will perceive how it is 
they have been so often disappointed after giving large prices for fancy foods,” 
—Sporting Times, 

“ A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
by the ‘ Agricultural and Horticultural Association.” —Land 
‘ater. 


Price One Shilling each, Post Free. 


THE AGRICULTURAL ECONOMIST. 


A Monthly Journa’, containing Reports and Prices Current of the Asso- 
ciation, and devoted to the advocacy and encouragement of Co-opera- 
tion in Agriculture and in general Trading. . 


Price 6d. per month, or 5s. per annum, Post Free. 


Vols. I, and If. of the ‘‘ Agricultural Economist” for 1870 and 1871, half- 
bound, price 7s. 6d. each. 


PREPARING FOR PuBLICATION. 


A Third Coloured Supplement to the “‘ Agricultural Economist,” illustrating 
e relative values of all Manures in common use, 


Address, 35, King Street, Westminster, S.W. 


MACMILLAN’S MAGAZINE, 
No. 155. FOR SEPTEMBER. 


PrIcE 1s. 
CONTENTS OF THE NUMBER, 
1.—‘ The Strange Adventures of a Phaeton.” By William Black, Author 
of ‘A Daughter of Heth,” &c. Chapters XXV.—XXVI. 
2.—*‘ Novels and their Times.” By Lady Pollock. Part IL. 
3.—‘‘ East Europe.” By Wm. Beatty Kingston. 
4.—“* Our Coal Supply.” By Alfred S. Harvey. 
5.— ‘The Two Marys.” By Mrs. Oliphant. I. My Own Story. 
.— ‘Development in Dress.” By G. H. Darwin. 
7.—*' The Ballot.” 
8.-—“ Former Days.” By Marwood Tucker. 


MACMILLAN & CO., LONDON. 


PRICE EIGHTEENPENCE, 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 


No. LI. for SEPTEMBER, 1872, Contains— 

Original Communications : 

G. V. Poors, M.D. (Lond.), M.R.C.P.—On a Case of “ Writer’s Cramp,” 
and subsequent General Spasm of the Right Arm, treated 4 the joint use of 
the Continuous Galvanic Current and the Rhythmical Exercise of the 
affected Muscles. 

Sypney Rincer, M.D.—A Curious Case of Facial Neuralgia with Uni- 
lateral Sweating Cured by the a of Aconite Liniment. 

Dr. C. Binz. uinine and the Colourless Blood-Corpuscles. 

Dr. Dusart (of Paris).—Rachitis and Minera IInanition. 

Prospero Sonstno, M.D. (Pisa.)—On the Physiological Dyspepsia from 
Starchy Food in Infancy 

Reviews. 

Clinic of the Month. 

Extracts from British and Foreign Journals. 

Notes and Queries. 

Bibliography. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London’ 
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ELEMENTARY SCIENCE. 


SCIENCE PRIMERS FOR 


ELEMENTARY SCHOOLS, 


UNDER THE JOINT EDITORSHIP OF 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


INTRODUCTORY.—By T. H. HUXLEY, F.R.S., Professor of Natural History in the Royal School of Mines. 


[ Shortly. 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cloth, 


with numerous Illustrations. Price rs. 


js PH YSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Manchester. 


18mo, cloth, with numerous Illustrations. Price 1s. 


The EDUCATIONAL TIMES says :—“ These Primers are wonderfully clear and lucid in their instruction, simple 


in style, and admirable in plan.” 


OTHER VOLUMES TO FOLLOW. 


ELEMENTARY 


CLASS BOOKS. 


ASTRONOMY. 
POPULAR ASTRONOMY.—With Iilus- 


trations. By Sir G. B:; AIRY, Astronomer Royal. Seventh Edition. 
18mo, 45. 6d. 


“Popular Astronomy in general has many manuals, but none of them 


supersede the Lectures of the Astronomer Royal under that title. Its | 


speciality is the direct way in which every step is referred to the observatory, 


and in which the methods and instruments by which every observation is 
made are fully described.” —-Guardian. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
Eighth Thousand. 18mo, 5s. 64. 


“The book is full, clear, and sound.” —A 


QUESTIONS on the SAME. 1s. 6d. 


BOTANY. 
LESSONS in ELEMENTARY BOTANY. 


—With Illustrations. By Professor OLIVER,F.R.S., F.L.S. Twelfth 
Thousand, 18mo, 4s. 6d. 


‘We know of no work so well suited to direct the botanical pupil’s efforts 


as that of Professor Oliver ”"—Natural History Review. 


CHEMISTRY. 
LESSONS in ELEMENTARY CHEMIS.- 


TRY.—By Professor ROSCOE. With numerous Illustrations, and Chro- 
of the Solar ;Spectra. Thirty-First ‘Thousand. 18mo, 
45. 

“* We unhesitatingly pronounce it the best of all our elementary treatises 
on Chemistry.”—Medical Times, 


LOGIC. 
ELEMENTARY LESSONS in LOGIC, 


DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
pious Questions and Examples, and a Vocabulary of Logical Terms. 
Second Edit. 18mo, 3s. 6d. 
. “Nothing can be better for a school book.” —Guardian. 
Manual alike simple, interesting, and scientific.” —A thenaum. 


| PHYSICS. 
LESSONS in ELEMENTARY PHYSICS. 
—ByjBALFOUR STEWART, F.R.S, Professor of Natural Philosophy 


in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. Second Edition, x8mo, 4s. 6d. j 


“The beau ideal of ascientific text-book ; clear, accurate, and thorough.” 
| —£ducational Times. 

PHYSIOLOGY. 
LESSONS in ELEMENTARY PHYSI- 


OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY. 
Twentieth Thousand. 18mo, 4s. 6d. 


** A small book, but pure gold throughout. There is not a waste sentence, 
or a superfluous word, and yet it is all clear as daylight.” —Guardian. 


QUESTIONS on the SAME, rs. 6d. 


POLITICAL ECONOMY. ~~ 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
tions. Second Edition. 18mo, 2s. 


** Clear, compact, and comprehensive,.”—Daily News. 


The following will shortly be published :— 


ANATOMY. 


ELEMENTARY LESSONS IN ANA- 
TOMY. By ST. GEORGE MIVART, F.R.S. With numerous 


PHYSICAL GEOGRAPHY. 
ELEMENTARY LESSONS IN PHY- 


SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. Illustrated. 


PRACTICAL CHEMISTRY. 
OWENS COLLEGE JUNIOR COURSE 


OF PRACTICAL CHEMISTY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. ith Preface by Prof, Roscox. 


MACMILLAN & CO., 29 and 30, BEDFORD STREET, COVENT GARDEN, W.C. 
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W. A. MANSELL andCO. 
BRITISH MUSEUM PHOTOGRAPHS. 


—Published by permission of the ‘Tiustees. Nearly 1,000 plates repre- 
senting about 5,c0o objects. Size, 12 by 10 inches. Price 2s. each. 
Descriptive Catalogue, 6:2. 


Times.—It is impossible to give in detail any account of this large series» 
the subjects of which would illustrate many lectures, and have filled 
many volumes. 


Saturday Review.—The fullseries of photographs made up of seven parts 
is designed to exhibit evidences of man’s advance from the earliest 
known stage of his history, with the gradual development of social 
life and usage, of belief, science, and artistic culture, to their highest 
or latest standards. It is impossible by any process of selection to 
do justice to the profusion or to the significance of the varied objects 
which make up this handsome contribution to the Literature of art. 


Standard.—A marvellously perfect collection of photographs. 


Telegraph.—The most admirable educational collection that photography 
has yet been made the agent of supplying to the people. 

Daily News.—Even the most elaborate description would fail to give a 
fitting notion of this splendid series of photographs. 

Spectator.—The selection is full, and the peaeneeghn, all excellent, are 
often remarkably good specimens of the art. 

Art Yournal.—Second to no publication that has been issued atany time 
in any country. 


W. A. MANSELL and CO., Photographic and Fine Art Publishers, 
2, Percy Street, London, 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, & ec. 

NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os in value delivered free to any Railway Station in 
England. 


Registered for Transmission Abroad. 


THE GARDENERS’ CHRONICLE AND 
AGRICULTURAL GAZETTE, 


A Weekly Illustrated Journal, devoted to all branches of Horticulture and 
Agriculture. 


Published every Friday, price Fivepeace; post-free, 54d. 


The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL- 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming, Rural Economy, Practical Natural History ; to 
supply the requirements of Country Gentlemen, Landed Pro, © ...s, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between 
all persons at home or abroad taking an interest in cultural pursuits. 

Iliustrations of subjects of interest to those engaged in gardening, farming, 
natural history, or rural pursuits generally, are freely given. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
the Continent, in India and the Colonies in general, the “ GARDENERS’ 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantages to Advertisers. 

Subscriptions payable in advance, including ‘postage to any part of the 
United Kingdom :— 
3 Months, ss. 113¢. : 6 Months, £1 35. 10d. 


P.0.0. to be made payable at the King Street Post Office, W.C., to 
Witiiam RICHARDS. 


Publishing Office and Office for Advertisements, 41, Wellington Street, 
Covent Garden, London, W.C. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemic! 
Laboratory, working with certainty at any definite temperature required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and wil] 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 


Hot Blast Blowpipes and other Specialities in Laboratory apparatus. Sec. 
tional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by WiLt1AM Rostnson, F.L.S., Author of 
“ Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

arden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and 

Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 
Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4d. per copy. _It may also be had direct from the Office at ss, 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4}¢. 
37, Southampton Street, Covent Garden, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec. 
tive invention in the curative treatment of Hernia. The useof 


= a steel spring, so often hurtful in its effects, is here avoided; a 
= soft bandage being worn round the body, while the requisite 

resisting power is supplied by the MOC-MAIN PAD and 
a PATENT LEVER, fitting with so much ease and closeness 
= that it cannot be detected, and may be worn during sleep, A 


descriptive circular may be had, and the Truss (which cannot 

fail to fit) forwarded by post, on the circumference of the body, 

2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of asingle Truss, 16s., 21s., 26s. 6¢., and 31s. 6d. 
»  Double,, 31s 6¢., 42s., and 525. 6d. | Poste. 
Umbilical 42s. and 52s. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 7s. 6d., 10s., and 16s, each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 38, Bleecker Street, New York.—THuRsvay, September 12, 1872, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
** To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WORDSWORTH 


No. 151, VOL. 6] 


THURSDAY, SEPTEMBER 10, 1872 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


UNIVERSITY COLLEGE, LONDON. 
SESSION 1872—73. 


The SESSION of the FACULTY of MEDICINE will COMMENCE 
on TUESDAY, October 1. Introductory Lecture at 3 p.m. by Mr. Curis- 
ToPHER HearrH, F-R.C.S. 


The Session of the Faculty of Arts and Laws (including the Department 
of the Fine Arts) will begin on Wednesday, October 2. Introductory Lec- 
ture at 3P.M. by Professor W. A. Hunter, M.A. Introductory Lecture for 
the Department of Fine Arts, on Wednesday, October 2, at 4 ».M., by Pro- 
fessor E. J. Poynter, A.R.A, 


The Session of the Faculty of Science (including the Department of the 
Applied Sciences) will begin on Wednesday, October 2. 


The Evening Classes for Classics, Modern Languages, Mathematics, and 
the Natural Sciences, will commence on Monday, October 7. 


The School for Boys between the ages of 7 and 16 will re-open on Tues- 
day, September 24. 


Prospectuses of the various Departments of the College, containing full 
information respecting Classes, Fees, Days, and Hours of Attendance, &c, 
and Copies of the Regulations relating to the Entrance and other Exhibi- 
tions, Scholarships, and Prizes open to competition by students of the 
several Faculties, may be obtained at the office of the College. 


The Examination for the Medical Entrance Exhibitions, and also that for 
the Andrews Entrance Prizes (Faculties of Arts and Laws, and of Science), 
will be held at the College on the 26th and 27th of September. 

The College is close tothe Gower Street Station of the Metropolitan Rail- 
way, and only a few minutes’ walk from the Termini of the North-Western, 
Midland, and Great Northern Railways. 


JOHN ROBSON, B.A., 
August, 1872. Secretary to the Council. 


THE 
OWENS COLLEGE, MANCHESTER. 


The next Session commences on the 7th October.” 


Candid for Admission must not be under fourteen years of age, and 
those under fifteen will be required to pass a preliminary examination in 
English, Arithmetic, and the Elements of Latin. 

Prospectuses of the several departments of the Day Classes, the Evening 
Classes, and the Medical School, and of the Scholarships and Entrance Exhi- 
bitions tenable at the College, will be sent on application. 


G. GREENWOOD, Principal. 
HOLME NICHOLSON, Registrar. 


TO SECRETARIES OF FIELD-CLUBS AND SCIENTIFIC 
SOCIETIES. 


THE EDITOR OF “NATURE” would 
be obliged for Full Information concerning all Provincial Scientific 
Societies and Field Clubs, Names and Sphere, Date of Foundation, 
Number of Members, Subscription, Object, Publications, and all other 
Data that would be useful for one or two Articles on the Subject, and 
for making up a full Table of Statistics. Information wanted immedi- 
ately.—Please address, EDITOR of ‘‘ NATURE,” 29 and 30, Bedford 
Street, Covent Garden, London W.C. 


ROYAL SCHOOL OF MINES, 
DEPARTMENT OF SCIENCE AND ART. 


During the Twenty-second Session, 1872-73, which will commence on the 
rst of October, the following COURSES of LECTURES and PRACTICAL 
DEMONSTRATIONS will be given: 

. Chemistry. By E. Frankland, Ph.D., F.R.S. 

. Metallurgy. “By John Percy, M.D., F.R.S. 

. Natural History. By T. H. Huxley, LL.D., F.R.S. 

. Mineralogy, | By Warrington W. Smythe, M.A., F.R.S 
. Mining. } Chairman. 

. Geology. By A. C. Ramsay, LL.D., F.R.S. 

. Applied Mechanics. By T. M. Goodeve, M.A. 

, Physics. By Frederick Guthrie, Ph.D., F.R.S. 

. Mechanical Drawing. By Rev. H. Edgar, M.A. 


The Fee for Students desirous of becoming Associates is £40 in one sum, 
on entrance, or two annual payments of £20, exclusive of the Laboratories, 

Pupils are received in the Chemical Laboratory, under the direction of Dr 
Frankland, and in the Metallurgical Laboratory, under the direction of Dr. 
Percy. These Laboratories will be reopened on October rst 

Tickets to separate Courses of Lectures are issued at,43 and £4 each. 

Officers in the Queen’s Service, Her Majesty’s Consuls, Acting Mining 
Agents and Managers may obtain Tickets at reduced prices. 

Science Teachers are also admitted to the Lectures at reduced fees. 

His Royal Highness the Prince of Wales grants Two Scholarships, and 
several others have also been established by Government. 

For a Prospectus and information apply to the Registrar, Royal School of 


Mines, Jermyn Street, London, S.W. 
TRENHAM REEKS, Registrar. 
Norte.—By order ot the Lords of the Committee of Council on Education, 
the instruction in Chemistry, Physics, and Natural History, will be given 
in the New Buildings, in the Exhibition Road, South Kensington. 


COLLEGE OF PHYSICAL SCIENCE, 
NEWCASTLE-UPON-TYNE, 
In connection with the University of Durham. 


The Session will commence on the 7th October, 1872, and will be divided 
into the Michaelmas, Epiphany, and Easter Terms. 


CLASSES. Fee. 

Mathematics W. Steadman Aldis, M.A. ...+..5gs. a session, 

PHYSICS S. Herschel, B.A., F.R.A.S....5g5. do. 

Chemistry. «A. Freire Marreco, 

Page, LL.D., F.G.S. 

Natural Philosophy ...S. Waymouth, M.A, +2g5. 

Englis istory and) : 2gs. do. 

English Literature Atkinson, B.A do, 

French, German, and Mechanical Drawing, each......... os. 6d. do, 

Students must have attained the age of 15 years. No preliminary examine 
ation is required. 

In addition to the class fees Students will be required to pay an entrance 
fee of one guinea. Students who do not enter more than two classes may 
commute this on payment of seven shillings for each class. 

Students desirous of studying the whole of the first four subjects may 
compound for the class fees by payment of £17178. This will be the only 
composition fee allowed. 

Full particulars respecting the Examinations, Associateships of the College, 
Laboratory Regulations, Scholarships, Exhibitions, Evening Classes, Hours 
of Attendance, &c., will be found in the Prospectus of the College, to be 
had free on application to Mr. THzo. Woop Bunnine Secretary to the 


College. 
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SJRUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn —. sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on tie circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6¢., and 315. 6d. 
ouble ,, 315 6d., 425., and 525. 6d. 
Umbilical 42s, and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 7s. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


HOLLOWAY’S PILLS. — Truthful Ex- 


perience.—The united and unsolicited testimony of thousands who have 
received enduring benefits from Holloway’s medicine extended over 
more than a quarter of a century, most strongly recommends these Pills 
as the best purifiers, the mildest aperients, and the surest restoratives. 
They never prove delusive in fulfilling the most sanguine wishes of the 
sufferer. They are not content with affording merely temporary relief, 
but attack all ailments of the stomach, lungs, heart, head, and bowels in 
the only safe and legitimate way—by depurating the blood, and remov- 
ing those imperfections of action which zre the foundation and support 
of almost every disease. The medicinal efficacy of these admirable Pills 
is wonderful in renovating bled ituti 


MACMILLAN’S MAGAZINE. 
No. 155. FOR SEPTEMBER. 
PRICE 1s. 
CONTENTS OF THE NUMBER. 
1.—‘ The Strange Adventures of a Phaeton.” By William Black, Author 
of “‘A Daughter of Heth,” &c. Chapters XXV.—XXVI. 

2.— Novels and their Times.” By Lady Pollcck. Part II. 

3-—“‘ East Europe.” By Wm. Beatty Kingston. 
4.—“* Our Coal Supply.” By Alfred S. Harvey. 
5.—'‘The Two Marys.” By Mrs. Oliphant. I. My Own Story 

.—‘* Development in Dress.” By G. H. Darwin. 
The Ballot.” 
8..—“ Former Days.” By Marwood Tucker. 


MACMILLAN & CO., LONDON. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. LI. for SEPTEMBER, 1872, Contatns— 

Original Communications : 

G. V. Poors, M.D. (Lond.), M R.C.P.—On a Case of “‘ Writer’s Cramp,” 
and subsequent General Spasm of the Right Arm, treated by the joint use of 
the Continuous Galvanic Current and the Rhythmical Exercise of the 
affected Muscles. 

Sypney Rincer, M.D.—A Curious Case of Facial Neuralgia with Uni- 
lateral Sweating Cured by the application of Aconite Liniment. 

r. C. Binz.—Quinine and the Colourless Blood-Corpuscles. 

Dr. Dusart (of Paris).—Rachitis and Minera | Inanition. 

Prospero Sonsino, M.D. (Pisa.)—On the Physiological Dyspepsia from 
Starchy Food in Infancy 


MACMILLAN & CO., 29 & 30, Bedford"Street, Covent Garden, London. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College afe open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately ot in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 


GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witttam Rostnson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 


The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 


Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 44. per copy. It may also be had direct from the Office at ss, 
for a Quarter, 9s. 9d. for a Half-year, and ros. 6d. for a Year, payable in ad- 
vance ; and in Monthly Specimen Copies (post-free), 444. 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 
A fortnightly paper devoted to the Protection of Brewers’ Intexests in Licensing 
Legal, and Parliamentary matters. 
Revizw oF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES’ 
Recorp. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 


Subscription, 16s. 6a. per nm post free; Single Copies, rs. each. Re- 


gistered for Transmission Abroa: 
Offices—s, Bond Court, Walbrook, London E.C. 


This day in 2 vols. crown 8vo, price 28s., with upwards of 100 
Illustrations, 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF THE NATURE, MODES 
OF ORIGIN, AND TRANSFORMATIONS OF 
LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, 
M.D., F.RS. 


“ Tt is not too much to say that, if its main conclusions are established, it 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, h » remain d by it... . . Every lover of science 
must admire the courage and energy with which Dr. Bastian has taken up 
an unpopular subject, the skill and patience with which he has experimented, 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 
the philosophical spirit with which he has worked out his conclusions. It is 
a book that cannot be ignored, and must inevitably lead to renewed discus- 
sions and repeated observations, and through these to the establishment of 
ruth.”—Mr. A. R. in Nature. 


MACMILLAN & CO., LONDON. 


HISTORICAL COURSE FOR SCHOOLS, 
EDITED BY 
EDWARD A. FREEMAN, D.C.L. 
VoL. I. 


GENERAL SKETCH OF EUROPEAN 
HISTORY. By E. A. FREEMAN, D.C.L. x8mo, cloth, 3s. 6d. 


{This Day. 
Other Volumes Will Shortly Follow. 


E. V. GARDNER, F.E.S., F.S.A., 44, Borners Street, W. 


MACMILLAN & CO., LONDON. 
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ELEMENTARY SCIENCE. 


SCIENCE PRIMERS FOR 


ELEMENTARY SCHOOLS, 


UNDER THE JOINT EDITORSHIP OF 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


INTRODUCTORY.—By T. H. HUXLEY, F.R.S., Professor of Natural History in the Royal School of Mines, 


[ Shortly. 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cloth, 


with numerous Illustrations. Price 1s. 


PHYSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Manchester. 
18mo, cloth, with numerous Illustrations. Price rs. 


The EDUCATIONAL TIMES says :—“ These Primers are wonderfully clear and lucid in their instruction, simple 


in style, and admirable in pian.” 


OTHER VOLUMES TO FOLLOW. 


ELEMENTARY CLASS BOOKS. 


ASTRONOMY. 


POPULAR ASTRONOMY.—With Illus- 
pe scone Bs 4 Sir G. B: AIRY, Astronomer Royal. Seventh Edition. 
18mo, 45. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described.” —Guardian. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
Eighth Thousand. 18mo, 5s. 6d. 


“The book is full, clear, and sound.” —A thenaum, 
QUESTIONS on the SAME. 6d. 


BOTANY. 


LESSONS in ELEMENTARY BOTANY. 
By Professor OLIVER, F.R.S., F.L.S. Twelfth 


“*We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver "—Natural History Review. 


CHEMISTRY. 


LESSONS in ELEMENTARY CHEMIS- 
TRY.—By Professor ROSCOE. With numerous IIlustrations, and Chro- 
of the Solar §Spectra. Thirty-First Thousand, 18mo, 
43. 6d. 


“* We unhesitatingly pronounce it the best of all our elementary treatises 
on Chemistry.”—Medical Times. 


LOGIC. 


ELEMENTARY LESSONS in LOGIC, 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
ious Questions and Examples, and a Vocabulary of Logical Terms. 

md Edit. x8mo, 3s. 6d. 


Nothing can be better for a school book.” —Guardian. 
**A Manual alike simple, interesting, and scientific.” —A thenaum. 


PHYSICS. 
LESSONS in ELEMENTARY PHYSICS. 


—By|BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. Second Edition, 18mo, 4s. 6d. | 


“The beau ideal of ascientific text-book ; clear, accurate, and thorough. 
—Educational Times. 
PHYSIOLOGY. 
LESSONS in ELEMENTARY PHYSI- 


OLOGY.—With Numerous Illustrations. By Professor HUXLEY 
Twentieth Thousand. x8mo, 4s. 6d. 


** A small book, but pure gold throughcut. There is not a waste sentence 
or a superfluous word, and yet it is all clear as daylight.”——-Guardian, 


QUESTIONS on the SAME, rs. 6d. 


POLITICAL ECONOMY. 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 


*‘ Clear, compact, and comprehensive.”—Daily News. 


The following will shortly be published :— 


ANATOMY. 
ELEMENTARY LESSONS IN ANA- 


TOMY. By ST. GEORGE MIVART, F.RS. With numerous 
Illustrations. 


PHYSICAL GEOGRAPHY. 
ELEMENTARY LESSONS IN PHY- 


SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. Illustrated. 


PRACTICAL CHEMISTRY. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTY. a BA JONES, Chemical Master 
in the Grammar School, Manchester. ith Preface by Prof. Roscoxr. 


MACMILLAN & CO., 29 and 30, BEDFORD STREET, COVENT GARDEN, W.C. 
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UNIVERSITY COLLEGE, 
FACULTY OF SCIENCE. 


LONDON. 


The SESSION will begin on WEDNESDAY, October 2nd, 1872 7 J iew days wili be published in one volume, medium 8vo, cloth, 18s., 


Pure Mathematics—Professor O. Henrici, Ph.D. 

Applied Mathematics and Mechanics—Professor W. K. Clifford, M.A. 
Physics—Professor G. C. Foster, B.A., F.R.S. 

Chemistry and Practical Chemistry— Professor Williamson, Ph.D., F.R.S. 
Mineralogy and Geology—Professor Morris, F.G S. 
George Fuller, C.E. 

Arc ——_ and Construction — Professor T. Hayter Lewis, F.S.A., 
Botany—Professor Oliver, F.R.S., F.L.S. 

Comparative Anatomy and Zoology—Professor Grant, M.D., F.R.S. 
Physiology—Professor Sharpey, M.D., LL.D., F.R.S. 

ee ysiology and Histology—Professor Burdon Sanderson, M.D., 
Philosophy of Mind and Logic—Professor G. Croom Robertson, M.A. 
Political Economy—Professor L. H. Courtney, M.A. 


A Prospectus of the Faculty, containing full information aupuiing Classes, 
Fees, Days, and Hours of Attendance, &c., and Copies of the Regulations, 
relating to the Scholarships and Prizes open to competition by Students of 
the Faculty, may be obtained at the Office of the College. 

The Examination for the Andrews Entrance Prizes will be held at the 
College on the 26th and 27th of September. 

The College is close to the Gower Street Station of the Metropolitan Rail- 
way, and only a few minutes’ walk from the Termini of the North-Western, 
Midland, and Great Northern Railways. 


JOHN ROBSON, B.A, 
Secretary to the Council. 


INDIA.— The Government Surveys of India, 


in course of Publication by authority of H.M.’s Secretary of State for 
India in Council, are Sold by the following Agents, of whom Catalogues 
can be had gratis :— 4 

W. H. ALLEN and CO., 13, Waterloo Place. 

EDWARD STANFORD, 6 and 7, Charing Cross, 

HENRY S. KING & CO., 65, Cornhill. 

N. TRUBNER & CO,, 60, Paternoster Row. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station in 
England. 


OPEN SCHOLARSHIPS AND EXHIBITION IN NATURAL 
SCIENCE. 

ST. MARY’S HOSPITAL MEDICAL 

SCHOOL.—A © AOLARSHIP of £40 per annum, tenable for Three 


Years, and an 1. XHIBITION of £20 for One Year, awarded annually 
by Open Competition in Natural Science. 


The Examination for 1872 will be held on Thursday, the 26th of Septem- 
ber, and following days. 


Candidates are requested to call upon the Dean at the School on Wed” 
nesday, September 25th, between the hours of Three and Five o'clock, P.M., 
and to bring with them the necessary certificate. 


For further particulars apply tothe Registrar at the Hospital, or to 


W. B. CHEADLE, M_.D., 
Dean of the School. 


J. C. STEVENS, 


SCIENTIFIC, NATURAL HISTORY, 
AND HORTICULTURAL SALE ROOMS. 


38, KING STREET, COVENT GARDEN, LONDON. 
ESTABLISHED 1760. 


SALES BY AUCTION NEARLY EVERY DAY. 
Catalogues on application. 


COMPLETION OF DESCHANEL’S NATURAL PHILOSOPHY. 


NATURAL PHILOSOPHY. An Element- 
ary Treatise. By Professor DESCHANEL, of Paris. Translated and 
Edited, with extensive additions, ty J. D. Everert, D C.L, F.R.S., 
Professor of Natural Philosophy in the Queen's College, Belfast. Illus 
trated by 760 Engravings on wood, and 3 Coloured Plates 


Published also separately in 4 Parts, limp cloth, 4s. 6d. each, 
Part I. MECHANICS, HYDROSTATICS, and PNEUMATICS. 
Part Il. HEAT. 
Part III. ELECTRICITY and MAGNETISM. 
Part IV. SOUND and HEAT. 
*,* This work is used as a text-book in the Oxford and Cambridge Uni- 
versities, and in the chief Colleges and Science Classes in the United King- 


dom ; while in France it has been adopted by the Minister of Instruction as 
the text-book for Government Schools. 


London: BLACKIE & SONS, Paternoster Buildings. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecTteD sy ARTHUR VACHER. 


TWO COURSES OF LECTURES ON 
GEOLOGICAL MINERALOGY will be given at KING’S COL- 
LEGE, LONDON, by Professor TENNANT, to which the Public are 
admitted on paying the College Fees. One Course is given on Wednes- 
day and Friday Mornings, from g to 10 o'clock, ¢ ing Wednesday, 
October oth, and terminating at Recunr 1873. The other Course is-given 
on Thursday Evenings, from 8 to 9, commencing October roth. 


The Lectures are illustrated by a very extensive Collection of Specimens. 


PRACTICAL INSTRUCTION in MINE- 
and is given by Prof. TENNANT, F.G.S., at 
is Residence, 14 rand. 


TO NATURAL HISTORY COLLECTORS. 
A GENTLEMAN, who has had many years 


experience in collecting in Borneo, Celebes, Philippine Islands, &c , is 
desirous of entering into an arrangement for the EXPLORATION-0f 
NEW GUINEA.—Particulars may be obtained by applying to E. 
wT Natural History Agent, 24, Bloomsbury Street, London, 


DRIED FERNS. 


_A COLLECTOR, who has Numerous Du- 


plicates, chiefly East Indian, wishes to EXCHANGE for other Species, 
or to purchase good specimens or collections.—Apply to C.D.T., Post 
Office, Clevedon, Somerset. 


SCIENTIFIC PRESENTS.—Collections to 
illustrate “ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas; also single specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand. 


Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.R.G.S., 149, Strand, London, W.C. 


Printed by R. Cuay, Sons & Tayior, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmuttan & Co., 
at the Office, 38, Blereker Street, New York.—LuuRsDAY, September 19, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


To the solid ground 


Of Nature trusts the mind which builds for aye.”—WorDswoRTH 


No. 152, VOL. 6] 


THURSDAY, SEPTEMBER 26, 1872 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


COLLEGE OF PHYSICAL SCIENCE, 
NEWCASTLE-UPON-TYNE, 

In connection with the University of Durham. 
The Session will commence on the 7th October, 1872, and will be divided 

into the Michaelmas, Epiphany, and Easter Terms. 

CLASSES. Fee. 

W. Steadman Aldis, M.A. +-5gS. a session, 
S. Herschel, B.A., F.R. 5gs. 0. 
. Freire Marreco, M.A... 
avid Page, LL.D., F.G. 
op . Waymouth, M.A.... 
Greek and Latin .........J. B. Bulmer, B.D. 


English History and\ 
English Literature Atkinson, B.A ags. do, 
French, German, and Mechanical Drawing, each......... os. 6d. do. 


Students must have attained the age of 15 years. No preliminary examin- 
ation is required. 

In addition to the class fees Students will be required to pay an entrance 
fee of one guinea. Students who do not enter more than two classes may 
commute this on payment of seven shillings for each class. 

Students desirous of studying the whole of the first four subjects may 
compound for the class fees by payment of £17 17s. This will be the only 
composition fee allowed. 

Full particulars respecting the Examinations, Associateships of the College, 
Laboratory Regulations, Scholarships, Exhibitions, Evening Classes, Hours 
of Attendance, &c., will be found in the Prospectus of the College, to be 
oe free on application to Mr. THzEo, Woop BunninG Secretary to the 

ollege. 


COLLEGE. —GEOLOGY.— 
EVENING CLASSES.—A COURSE of THIRTY LECTURES on 
GEOLOGY and PALZONTOLOGY will be given by the Rev. THoMAS 
Wittsuirz, M A., F.G.S., on Monday Evenings, commencing October 
7th. There will be also TWO or more FIELD LECTURES in the 
Neighbourhood of London on Saturday Afternoons during the Course. 


For wemsen Information apply to the Secretary, King’s College, 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Clats-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 

V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


‘SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


E. DENT & 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 


Chronometers, Watches, Astronomical and 


Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 
To Her Majesty, and H.R.H. the Prince of Wales, 


Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich, 


Price Lists on application. 


E, DENT & CO., 61, Strand, and 34 and 35, Royal Exchange, 


(FACTORY: SAVOY STREET,) LONDON. 


NOTICE. 
ROYAL SCHOOL OF :-MINES, 


ermyn Street, London.—The 22nd SESSION will BEGIN on TUES- 
AY, the rst of October. Prospectuses may be had on application. 


TRENHAM REEKS, Registrar. 


MICROSCOPICAL OBJECTS (Mounted). 
3 Yarra Diatoms. Also for 19 Stamps, Beau- 


MARTIN BURGESS, 3, Mount Pleasant Terrace, Upper Lewisham 
Road, S.E 


TO SECRETARIES OF FIELD-CLUBS AND SCIENTIFIC 
SOCIETIES, 


THE EDITOR OF “NATURE” would 


be obliged for Full Information concerning all Provincial Scientific 
Societies and Field Clubs, Names and Sphere, Date of Foundation, 
Number of Members, Subscription, Object, Publications, and all other 
Data that would be useful for one or two Articles on the Subject, and 
for making up a full Table of Statistics. Information wanted immedi- 

» ately.—Please address, EDITOR of ‘‘ NATURE,” 29 and 30, Bedford 
Street, Covent Garden, London W.C. 
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This day, price 2s. 6d., Illustrated, No. 3 of 
NAVAL SCIENCE: A Quarterly Magazine 


for Promoting the Improvement of Naval Architecture, Marine Engi- 
neerinz, Steam Navigation, and Seamanship. 


Edited by E. J. REED, C.B. 
ConTENTS :— 


The Late Admiralty Committee on Designs. 

The Machinery of Ships of War. 

The Theory and Practice of avoiding Collision at Sea. 

Nautical Surveying. 

The Strains of Ships in Still Water. 

Admiral Tichbourne on Naval Architecture. 

Curves of Stability of Monitors. 

The Measurement of Ships. 

Mr. Froude’s Experiments on Resistance in Rolling. 

On the inGuenes of Resistance on the Rolling of Ships, by W. Froude, 


Sr 


. The Guns of the Devastation, by Commander W. Dawson, R.N, 
. Notices, Reviews, and Correspondence. 


London: LOCKWOOD & CO., 7, Stationer’s Hall Court, E.C. 
May be ordered of any Bookseller. 


THE 
QUARTERLY JOURNAL OF SCIENCE, 


AND 


ANNALS oF MininG, METALLURGY, ENGINEERING, INDUSTRIAL ARTS, 
MANUFACTURES, AN AND TECHNOLOGY. 


Edited by WILLIAM [ CROOKES, F.R.S., &c. 


No. XXXV., July, 1872, price s5s., contains :— 
Music of Speech. By Rev. R. William Higgs, Oxford Scholar. 
A Few Thoughts on the Decimal System. 
The Construction of the Heavens. By R. A. Proctor, B.A., F.R.A.S. 
Medizeval and Modern Ordnance and _ Projectiles Compared. With three 
Plates. By Capt. Oliver, R.A., F R.G.S. 
Notices of Books. Progress of the Various Sciences, Science at the Inter- 
national Exhibition, &c. &c. 


London: 3, Horseshoe Court, Ludgate Hill, E.C. 


Registered for Transmission Abroad. 


THE GARDENERS’ CHRONICLE AND 
AGRICULTURAL GAZETTE, 


A Weekly Illustrated Journal, devoted to all branches of Horticulture and 
Agriculture. 


Published every Friday, price Fivepence; post-free, 54d. 


The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL- 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming, Rural Economy, Practical Natural History ; to 
supply the requirements of Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interl 
all persons at home or abroad taking an interest in cultural qanute. 

Illustrations of subjects of interest to those engaged in g ig, farming, 
natural history, or rural pursuits generally, are freely given. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
the Continent, in India and the Colonies in general, the ‘GARDENERS’ 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantages to Advertisers. 

Subscriptions payable in advance, including ‘postage to any part of the 
United Kingdom :— 


3 Months, 5s. r1$¢. : 6 Months, £1 3s. rod. 


P.O.0. to be made payable at the King Street Post Office, W.C., to 
Witiiam Ricuarps. 
Publishing Office and Office for Advertisements, 41, Wellington Street, 
Covent Garden, London, W.C. 


NEW BOOKS. 
CHANGE OF AIR AND SCENE: A Phy- 


sician’s Hints about Doctors, Patients, Hygiéne, and Society; with 
Notes of Excursions for Health, in the Pyrenees, and amongst the 
Watering-places of France (inland and seaward), Switzerland, Corsica, 
and the Mediterranean. By Dr. ALPHONSO DONNE. Large post, 
8vo, gs. 


Utility of Hygitne—The Hygiéne 
of the Four Seasons. —Exercise and 
Travels for Health.—Mineral Wa- 
ters —Sea_ Baths. — Hydro-Thera- 
peutics.—Hygiéne of the Lungs.— 


Hygiéne of the Teeth.—Hygiéne of 
the Stomach. —Hygiéne of the Eyes, 
—Hygitne of Nervous Women.— 
The Toilet and Dress.—Notes on 


Fever. 
[Shortly. 


From the Author’s Latest Stereotyped Edition. 
MISS YOUMAN’S FIRST BOOK OF 


BOTANY. Designed to Cultivate the Observing Powers of Children. 
New and Enlarged naan with 300 Engravings. wo ere 5s. 
«a ust out. 


TREATISE ON RELAPSING FEVER. 


By R. T. LYONS, Assistant Surgeon, Bengal Army, Small Post, 8vo. 
(Next ext Week, 


THE FORMS OF WATER IN RAIN 
AND RIVERS, ICE AND GLACIERS. With 32 Illustrations. By 
JOHN TYNDALL, LL.D., F.R.S. Being Vol. I. of the International 
Scientific Series. (In October. 


&a@ Prospectuses of the Series may be had of the Publishers. 
London: HENRY S. KING & CO., 65, Cornhill. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 
EXCEEDING THE FUSING POINT OF CAST IRON 

without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 

Hot Blast Blowpipes and other Specialities in Laboratory apparatus. Sec- 
tional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


HOLLOWAY’S PILLS.—There is nothing 


more hopeful and cheering than the confidence that these remedies in- 
spire in allinvalids who once give them atrial. Worn-out sufferers may 
hope for relief from these purifying and strengthening Pills after physic 
and physicians have failed to effect a cure. In all disorders of the 
stomach, irregularities of the bowels, derangement of & liver, and 
diseases of the kidne cys, these Pills will be found especially useful in 
reinstituting order and restoring health. Holloway’s Pills clear away 
obstructions, remove poisonous particles from the blood, augment, de- 
crease, or naturally balance secretions, strengthen the system generally, 
give purity and regularity to the circulation, tone and power to the 
stomach, and vividness to the brain. 


“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages — 

The Flower Garden. Hardy Flowers. 
Town Gardens. 


Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 55. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a be ap able in ad- 
vance ; and in Monthly Parts. Parte, ies (post-free Wik 


The Household. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS | 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a | 
soft bandage being worn round the body, while the requisite | 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot | 
fail to fit) forwarded by post, on the circumference of the body, | 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, r6s., 215., 26s. 6d., and 315. 6d.) 
ouble ,, 318 6d., 42s., and 525. 6d. Post-free. 
Umbilical 42s. and sas. 6d. 


| E ASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary ped ag Price, 45. 6d., 78. 6d., 10s., and 16s. each. 
Postage free. 

JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson,) 


MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS, 


63, BARBICAN, LONDON, E£.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description from 
7s. 6d. to £10 10s. 
Price Lists, Post FREE, ON APPLICATION. 
Orders amounting to £2 and upwards delivered free to any Railway 


Station in England and Wales. 


MACMILLAN’S MAGAZINE. 
No, 156. FOR OCTOBER, 
PRICE 1s. 
CONTENTS OF THE NUMBER. 


1.—‘ The Strange Adventures of a Phaeton.” By William Black, Author 
of ‘‘A Daughter of Heth,” &c. Chapters XXVII.—XXIX. 
a Work of Volunteers in the Organisation of Charity.” By Octavia 
ul, 


3.—** A Swiss Sanctuary.” 

4.—"* Thoughts upon Government.” Chapter IV. 

5.—‘‘ An Hour with some Old People.” : 

6.—“ The Church of England in the Rural Districts.” By the Rev. Edward 
Girdlestone, Canon of Bristol. 

7.‘ The Public Stores : Their Purchaseand Administration.” By Francis 
W. Rowsell, Superintendent of Admiralty Contracts. 9.) 

8.—Sonnet—‘“‘ Tired.” By Mary Brotherton. 

9.—‘“‘ Art and Morality.” By G. A. Simcox. 

to.—*‘ Japan.” 

11.—‘‘On the Aims and Instruments of Scientific Thought.” By Professor 
W. K. Clifford. 


MACMILLAN & CO., LONDON. 


SCIENTIFIC CLASS BOOKS. 


ASTRONOMY. 


POPULAR ASTRONOMY.—With Illus- 
trations. By Sir G. B: AIRY, Astronomer Royal. Seventh Edition. 
18mo, 45. 6d. 

Popular Astronomy in general has many manuals, but none of them 
supersede the Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described.” —-Guardian. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
Eighth Thousand. 18mo, 5s. 6d. 

“ The book is full, clear, and sound.”—A thenaum, 


QUESTIONS on the SAME. 1s. 6d. 


BOTANY. 


LESSONS in ELEMENTARY BOTANY. 
—With Illustrations. By Professor OLIVER,F.R.S., F.L.S. Twelfth 
Thousand, 18mo, 4s. 6d. 

“We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver ”"—Natural History Review. 


CHEMISTRY. 


LESSONS in ELEMENTARY CHEMIS.- 
TRY.—By Professor ROSCOE. With numerous Illustrations, and Chro- 
of the Solar Spectra. Thirty-First Thousand. 18mo, 


4%. 
“We ce mee 2 | pronounce it the best of all our elementary treatises 


on Chemistry.” 


al Times. 


LOGIC. 
ELEMENTARY LESSONS in LOGIC, 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 


ious Questions and Examples, and a Vocabulary of Logical Terms, 
ond Edit. 18mo, 3s. 6d. 


Nothing can be better for a school book.” —Guardian. 
A Manual alike simple, interesting, and scientific.” —A thenaum. 


PHYSICS. 
LESSONS in ELEMENTARY PHYSICS. 


—By|BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manzhester. With Coloured Diagram and numerous 
Illustrations. Second Edition, 18mo, 4s. 6d. § 


“The beau ideal of ascientifictext-book ; clear, accurate, and thorough. 
—Educational Times. 


PHYSIOLOGY. 
LESSONS in ELEMENTARY PHYSI- 


OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY 
Twentieth Thousand. 18mo, 4s. 6d. 
“* A small book, but pure gold throughout. There is not a waste sentence, 
or a superfluous word, and yet it is all clear as daylight.”—Guardian, 


QUESTIONS on the SAME, rs, 62. 


POLITICAL ECONOMY. 


POLITICAL ECONOMY for BEGIN. 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 


** Clear, compact, and comprehensive.”—Daily News. 


The following will shortly be published :— 
ANATOMY. 


ELEMENTARY LESSONS IN 
TOMY. By ST. GEORGE MIVART, F.R.S. With numerous 
Illustrations. 

PHYSICAL GEOGRAPHY. 

ELEMENTARY LESSONS IN PHY. 
SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. Illustrated. 

PRACTICAL CHEMISTRY. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTY. a SA JONES, Chemical Master 
in the Grammar School, Manchester. ith Preface by Prof, Roscoz. 


MACMILLAN & CO., 29 and 30, BEDFORD STREET, COVENT GARDEN, W.C. 
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COMPLETION OF DESCHANEL’S NATURAL PHILOSOPHY. 


Just published in one volume, medium 8vo, cloth, 18s., 
NATURAL PHILOSOPHY. An Element- 


ary Treatise. By Professor DESCHANEL, of Paris. Translated and 
Edited, with extensive additions, ty J. D. Everett, D.C.L, F-.R.S., 
Profesor of Natural Philosophy in the Queen’s College, Belfast. Illus 
trated by 760 Engravings on wood, and 3 Coloured Plates. 


Published also separately in 4 Parts, limp cloth, 4s. 6d. each, 
Part I. MECHANICS, HYDROSTATICS, and PNEUMATICS. 
Part If HEAT. 
Part If1. ELECTRICITY and MAGNETISM. 
Part lV. SOUND and HEAT. 
*,* This work is used as a text-book in the Oxford and Cambridge Uni- 
versities, and in the chief og and Science Classes in the United King- 


dom ; while in France it has been adopted by the Minister cf Instruction as 
the text-book for Government Schools, 


London: BLACKIE & SON, Paternoster Buildings. 


On the rsth of November next, will be published No. I. of 


THE TELEGRAPHIC JOURNAL and 
MONTHLY ILLUSTRATED REVIEW OF ELECTRICAL 
SCIENCE. 

The arrangement of this Journal will be as follows :—Leading Articles on 
Subjects of Immediate Interest and Importance—Original Papers—Abstracts 
of Pro-eedings of Scientific Societies—Reviews of Scientific Books —Ab- 
stracts of all Foreign Memoirs upon Electrical Science—Share Lists and 
City Notes—A Student’s Column—A List of Letters Patent. 


The Journal will also be a Medium of Intercourse between Telezraphists ; 
a Channel through which Operators can declare their wants; and a Guide 
to the Investor and those i d in the C ial Progress of the 
Science. 


Asa Review of Electrical Science, the Telegraphic Journal will contain 
Articles of value to the Electrotyper, Electro plater, and Amateur Experi- 
me tali.t. Price 6d., or post free, 6s. per annum. 


London: HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 


TWO COURSES OF LECTURES ON 
GEOLOGICAL MINERALOGY will be given at KING'S COL- 
LEGE, LONDON, by Professor TENNANT, to which the Public are 
admitted on paying the College Fees. One Course is ore on Wednes- 
day and Friday Mornings, from ae 10 o'clock, ¢ ig y, 
October oth, and terminating at Easter 1873. "The other Course i is given 
on Thursday Evenings, from 8 to 9, commencing October roth. 

The Lectures are illustrated by a very extensive Collection of Specimens. 


PRACTICAL INSTRUCTION in MINERALOGY and GEOLOGY 
is given by Prof. TENNANT, F.G.S., at his Residence, 149, Strand. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of ——— Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station in 
England. 


SCIENTIFIC PRESENTS.—Collections to 


illustrate “ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas; also single specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand. 
Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.R.G S., 149, Strand, London, W.C. 


ZOOLOGICAL SOCIETY OF LONDON. 


LIST OF DUPLICATE ANIMALS IN THE 
GARDENS FOR SALE, 


SEPTEMBER, : 1872. 


MAMMALS. 


2 Spotted Hyznas, males (Hyzna crocuta)each 
2 Marsh Ichneumons, young (Herpestes paludosus) each 
1 North African Jackal, male (Canisanthus) ... 
1 Tayra, male (Galictis barbara) ... see see 
3 Coatis, females (Nasua nasica) each... 
2 Kinkajous, male and female (Cercoleptes caudivolvulus) 
1 Quebec Marmot, young(Arctomys monax) ... ove 
1 Pair Cumirg’s Octodons (Octodon cumingii) ... 

1 Indian Elephant (Elephas indicus)... .. . 

1 Syrian Wild Ass, male (Equus hemippus) ... 

1 Japanese Deer, male, young (Cervus sika) ... 

1 Axis Deer, male (Cervus axis) ose 

5 Vulpine Phalangers, 4 males and 1 

female 

t Derbian Wallaby, male (Halmatures derbianus) 
2¥ en Rock Kangaroos) (Petrogale xanthopus) each ... 


HH 


7} (Phalangista vulp* each 


ooo 


BIRDS. 


1 Larger Sulphur. C:es*ed Cockatoo (Cacatua galerita)... ... 

1 Ring-necked Parrakeet (Palzeornis torquata)... see 

4 Crested Ground Parakeets, 2 
males and 2 females... 

2 Sulphur Breasted Toucans (Ramphastos carinatus) 

1 Cinereous Vulture (Vultur cinereus)... 

Sociable Vulture (Vultur auricularis) ... 

3 Brazilian Caracaras (Polyborus brasiliensis) each... 

1 Egyptian Goose, male, adult (Chenalopex zgyptiaca)... 

2 Upland Geese, females (Chloephaga magellanica) each 

6 Trumpeter Swans, young (Cygnus buccinato) each 

Ditto, adult,male ... (Ditto) ove 

7 Chilian Pintails, young (Dafila spinicauda) each ... 

4 Mandarin Ducks, young (Aix galericulata) each ... 

1 Pair Ruddy Sheldrakes (T'adorna rutila)... .. 

10 Chiloe Wigeons (Mareca chilioensis) each ... .«.. 

2 Ditto, adult, males ... (Ditto)each =... ave 

2 Crested Pigeons, young (Ocyphaps lophotes) each. 

2 Daubenton’s Curassows (Crax daubentonii) each... 

1 Earle’s Weka Rail (Ocydromus earlei) ... ... 

1 Emeu, female (D nove hollandiz) ... 


2 Dominican Gulls (Larusdominicanus) each ... 


(Calopsitta nove hollandiz) each 


9 ooo 8 


The animals may be viewed on app'ication to the Supcrinteadent at the 
Gardens, 


The animals will be delivered to Purch at the Society’ s Gardens. 
They can be packed and forwarded for the conv of pi , but 
in such cases the packing-cases will be charged for unless returned, and the 
animals will be at the purchaser’s risk during transit. 


Intending purchasers are requested to apply by letter to the Secretary, 
tr, Hanover Square, London, W. 


P..L, SCLATER, Secrétary. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread = Hill, in the City of London, > w 
at the Oifice,'38, Bicecker ill, in the City 


Street, N 


Yerk.—Tuurspay, September 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 
Of Mion trusts the mind which builds for aye.”—WORDSWORTH 


No. 153, VOL. 6] 


Registered as a Newapaper s at t the General Post Office.] 


THURSDAY, OCTOBE R 3, catia 


[All Rights are Renee ol, 


COLLEGE OF PHYSICAL SCIENCE, 
NEWCASTLE-UPON-TYNE, 
In connection with the University of Durham. 


The Session will commence on the 7th October, 1872, and will be divided 
into the Michaelmas, Epiphany, and Easter Terms. 
CLASSES. Fee. 

Mathematics Steadman Aldis, M.A. a session, 

S. Herschel, B.A., ERA, do. 
Freire Marreco, M.A 
ology Page, LL.D., 

Netunl Philosophy’ Waymouth, M. A. 

Englis istory an i 

English Literature ... js: Atkinson, B.A «++. 2 

French, German, and Mechanical 10s. 6a 

Students must have attained the age of 15 years. No preliminary examin- 
ation is required. 

In addition to the class fees Students will be required to pay an entrance 
fee of one guinea. Students who do not enter more than two classes may | 
commute this on payment of seven shillings for each class. 

Students desirous of studying the whole of the first four subjects may 
compound for the class fees by payment of £17 17s. This will be the only 
composition fee allowed. 

Full particulars respecting the Examinations, Associateships of the College, 

boratory Regulations, Scholarships, Exhibitions, Evening Classes, Hours | 
of Attendance, &c., will found in the Prospectus of the College, to be 
ro free on application to Mr. THzo. Woop Bunninc Secretary to the 

ollege. 


KING’S COLLEG 
EVENING CLASSES.—A COURSE of THIRTY LE CTURES on 
GEOLOGY and PALEONTOLOGY will be given by the Rev. THomas 
Wixtsuire, M.A., F.G.S., on Monday Evenings, commencing October 
th. There will be also TWO or more FIELD LECTURES in the 
Seighbourhood of London on Saturday Afternoons during the Course. 


For Additional Information apply to the Secretary, King’s College, 
London. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirectepD sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 


ROYAL SCHOOL OF MINES. 
Professor HUXLEY, LL.D., F.R.S., will Commence a Course 
of Eighty Lectures on BIOLOGY (or Natural History, including 
Palzontology), with Laboratory Instruction at the New Buildings in 
E oe Road, South Kensington, on Monday, the 7th October, at 
10 o’cloc 


Fee forthe Lectures, £4; for the Laboratory Instruction, £6, 
TRENHAM REEKS, Registrar. 


BEDFORD COLLEGE (for Ladies), 48 and 
49, BEDFORD SQUARE. 


SESSION 1872 13 


On WEDNESDAY, October 9, at Three o’clock, an INTRODUCTORY 
LECTURE to a Course on Vegetable Phy: siology will be delivered by 
AtFrep W. Bennett, M.A., B.Sc., F.L.S , Lecturer at the Westminster 
Hospital. Subject : “'The Place of Natural Science in a Liberal Educa- 
poe i Free admittance to Ladies and Gentlemen on presenting their visiting 
cards. 


The CLASSES will Begin on THURSDAY, October 10. 
JANE MARTINEAU, Hon. Sec. 


Pupils EVERY DAY and EVENING. The subjects of the above 


LADIES EDUCATIONAL ASSOCIA- 
‘TION, LONDON.—A Course of Thirty Lectures on the STUDY of 
ENGLISH will be given to ladies by Prof. H. MORLEY, at UNI- 
VERSITY COLLEGE, on Mondays, at 6 p.m., beginning on October 

t4th. The Course of Mathematics, Mechanics, Physics, Practical 
Chemistry, Physiology, Psychology, Architecture, English, French, 
Italian, and German Languages and Literatures, and Constitutional 
History, will begin on Monday, October 21st.—Prospectuses to be had 
of the Hon. Sec., J. E. Mytne, Esq., 27, Oxford Square, Hyde Park, W. 


MICROSCOPICAL “OBJECTS (Mounted). 
Post Free, 13 Stamps, Yarra Yarra Diatoms. Also for 19 mee Beau- 
tiful Slide of Polycystina. 


MARTIN BURGESS, 3, Mount Pleasant Terrace, Upper Lewisham 
Road, S.E 


J. C. STEVENS, 


SCIENTIFIC, NATURAL HISTORY, 
HORTICULTURAL SALE ROOMS. 


STREET, COVENT GARDEN, LONDON. 


ESTABLISHED 1760. 


AND 
38, AZNG 


Examinations can be studied either Privately or in Classes. Fees | SALES BY AUCTION NEARLY EVERY DAY. 


moderate. Analyses and investigations conducted.—Apply to Prof. 


E, V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


Catalogues on application. 
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MACMILLAN AND COV’S 
ANNOUNCEMENTS. 


THE FORCES OF NATURE. A Popular 


Introduction to the Study of Physical Phenomena. By AMEDEE 
GUILLEMIN. Translated from the French by Mrs. Norman Lock- 
ver, and Edited, with Additions and Notes, by J. Norman LOckyver, 
F.R.S. Illustrated with Eleven Coloured Plates, and 450 Woodcuts 
Royal 8vo. (Shortly. 


THE DEPTHS OF THE SEA. An Ac- 


count of Investigations conducted on board H.M. Ships Lightxing and 
Porcupine, in the ae 1868-9, under the scientific direction of W. B 
Carpenter, M. -D., R.S., J. Gwyn Jeffreys, F.R.S., and Wyvi'le Thom- 
son, LL.D., Edited by Dr. WyviLLe Tomson. Illustrated. 


HISTORY OF HOLLAND HOUSE, 
By the Princess MARIE DE LIECHTENSTEIN. With Numerous 
Illustrations on Wood and Steel. 2 vols. 8vo. {In the Press. 


PAPERS ON ELECTROSTATICS AND 


MAGNETISM, By Prof. Sir WM. THOMSON, F.R.S. 
[Shortly. 


A TREATISE ON BUILDING and OR- 
NAMENTAL STONES of GREAT BRITAIN and FOREIGN 
COUNTRIES, arranged according to their Geological Distributions 
and Mineral Characters. With Illustrations of their Application in 
Ancient and Modern Characters. By EDWARD HULL, M.A, 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 

[In the Press. 


ESSAYS ON EASTERN QUESTIONS. 
By W. GIFFORD PALGRAVE, Author of “ A A Personal Narrative of 
a Journey through Centra! and Eastern Arabia,” &c. 
{In the Press. 


THE BASIS of FAITH. ByJ.J. MURPHY, 


Author of ‘‘ Habit and Intelligence in their Connection with the Laws 
of Matter and Force.” 8vo. 


STUDIES IN ASSTHETICS. By W. H. 


PATER, M.A., Brazenose College, Oxford. 


ON THE TREATMENT OF DISEASES 
OF THE SKIN. Withan Anaiysis of Eleven Thousand Consecutive 
Cases. By Dr. M‘CALL ANDERSON. Crown 8vo. 

[Nearly Ready. 


DISEASES OF THE STOMACH. By 
WILSON FOX, M.D., F.R.C.P., Holme Professor of Clinical sok. 
a at ny College, Loadon, and Physician to University College 

ospita’ 


HISTORY OF NAPOLEON I. By P. 


LANFREY. Volum: II. A Translation made with the Sanction of the 
Author. (Vol. I. ras.) {In the Press. 


HISTORICAL COURSE FOR SCHOOLS. 


Edited by Epwar» A. Freeman, D.C.L. The following Volumes are 
nearly ready, others will follow :— 


x. GENERAL SKETCH OF EUROPEAN HISTORY. By 
EDWARD A. FREEMAN, D.C.L. [This day. 


3. ENGLAND. By Miss EDITH THOMPSON 


MACMILLAN & CO., LONDON. 


This day, price 2s 6d., Illustrated, No. 3 of 


NAVAL SCIENCE: A Quarterly Magazine 


for Promoting the Improvement of Naval Architecture, Marine Engi- 
neering, Steam Navigation, and Seamanship. 


Edited by E. J. REED, C.B. 


CONTENTS :— 


. The Late Admiralty Committee on Designs. 

. The Machinery of Ships of War. 

The Theory and Practice of Avoiding Collision at Sea. 

. Nautical Surveying. 

The Strains of Ships in Still Water. 

Admiral Fishbourne on Naval Architecture. 

Curves of Stability of Monitors. 

The Measurement of Ships. 

. Mr. Froude’s Experiments on Resistance in Rolling. 

. On ay are of Resistance on the Rolling of Ships, by W. Froude, 
F.R.S. 

. The Guns of the Devastation, by Commander W. Dawson, R.N. 

. Notices, Reviews, and Correspondence. 


London: LOCKWOOD & CO., 7, Stationers’ Hall Court, E.C. 


May be ordered of any Bookseller. 


SO 


Post 8vo, cloth, with 4 Illustrations by Wolf, price 6s., 


AUTUMNS ON THE SPEY. By A. €£. 
KNOX, MA., F.L.S., Author of “ Ornithological Ramb'es in Sussex,” 
“Game Birds and Wild Fowl, their Friends and their Foes,” &c. 


Reviewed in Nature, Sept. 26. 
JOHN VAN VOORST, 1, Paternoster Row. 


This day in 2 vols. crown 8vo, price 23s., with upwards of 100 
Illustrations, 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF THE NATURE, MODES 
OF ORIGIN, AND TRANSFORMATIONS OF 
LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, 
M.D., F.R.S. 


“ Tt is not too much to say that, if its main conclusions are established, it 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, however, remain unaffected by it. Every lover of science 
must admire the courage and energy withwhich Dr. Bastian has taken up 
an unpopular subject, the skill and patience with which he has experimented, 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 
the philosophical spirit with which he has worked out his conclusions. It is 
a book that cannot be ignored, and must inevitably lead to renewed discus- 
sions and repeated observations, and through these to the establishment of 
ruth,"—Mr. A. R. in Nature. 


MACMILLAN & CO., LONDON. 


MACMILLAN’S MAGAZINE. 
No. 156. FOR OCTOBER. 
PrIcE 1s. 


CONTENTS OF THE NUMBER. 
1.—‘‘ The Strange Adventures of a Phaeton.” By William a, Author 
of ‘A Daughter of Heth,” &c. Chapters XXVII.—XXIX. 
2. - a. Work of Volunteers in the Organisation of Charity.” By Octavia 
ill, 
3.—** A Swiss Sanctuary.” 
4.— Thoughts upon Government.” Chapter IV. 
5.—‘‘ An Hour with some Old People.” 
6.—“ The Church of England in the Rural Districts.” By the Rev. Edward 
Girdlestone, Canon of Bristol. 
7.— The Public Stores: Their Purchaseand Administration.” By Francis 
W. Rowsell, Superintendent of Admiralty Contracts. 
8.—Sonnet—“ Tired.” By Mary Brotherton. 
9.—“* Art and Morality.” By G. A. Simcox. 
ro.—** Japan.” 
11.—‘‘On the Aims and Instruments of Scientific Thought.” By Professor 
W. K. Clifford. 


MACMILLAN & CO., LONDON. 
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ELEMENTARY SCIENCE. 


SCIENCE PRIMERS FOR 


ELEMENTARY SCHOOLS, 


UNDER THE JOINT EDITORSHIP OF 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


INTRODUCTORY .—ByT. H. HUXLEY, F.R.S., Professor of Natural History in the Royal School of Mines. 


[ Shortly. 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cioth, 


with numerous Illustrations. Price rs. 


PHYSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Manchester. 


18mo, cloth, with numerous Illustrations. Price 


IS, 


The EDUCATIONAL TIMES says :—“ These Primers are wonderfully clear and lucid in their instruction, simple 


in style, and admirable in plan.” 


OTHER VOLUMES TO FOLLOW. 


ELEMENTARY 


CLASS BOOKS. 


ASTRONOMY. 
POPULAR ASTRONOMY.—With Illus- 


trations. By Sir G. B: AIRY, Astronomer Royal. Seventh Edition. 
18mo, 45. 6d. 


‘Popular Astronomy in general has many manuals, but none of them 
supersede the Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described.” ~—Guardian. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
Eighth Thousand. 18mo, 5s. 6d. 


“The book is full, clear, and sound.” —A thenaum, 


QUESTIONS on the SAME. 1s. 6d. 


BOTANY. 


LESSONS in ELEMENTARY BOTANY. 
—With Illustrations. By Professor OLIVER,F.R.S., F.L.S. Twelfth 
Thousand, 18mo, 4s. 6d. 


“We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver”"—Natural History Review. 


CHEMISTRY. 


LESSONS in ELEMENTARY CHEMIS. 
TRY.—By Professor ROSCOE. With numerous Illustrations, and Chro- 
or of the Solar Spectra. Thirty-First Thousand. 18mo, 
45. 6d. 

‘We unhesitatingly pronounce it the best of all our elementary treatises 
on Chemistry.”—Medical Times. 


LOGIC. 


ELEMENTARY LESSONS in LOGIC, 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
ious Questions and Examples, and a Vocabulary of Logical Terms, 
cond Edit. x18mo, 3s. 6d. 
“Nothing can be better for a school book.” —Guardian. 


A Manual alike simple, interesting, and scientific.” —A thenaum. 


PHYSICS. 


LESSONS in ELEMENTARY PHYSICS. 
—By,BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manzhester. With Coloured Diagram and numerous 
Illustrations. Second Edition, 18mo, 4s. 6d. 


“The beau ideal of ascientific text-book ; 2 g 
a scientific text-book ; clear, accurate, and thorough. 
PHYSIOLOGY. 

LESSONS in ELEMENTARY PHYSI.- 


OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY. 
Twentieth Thousand. 18mo, 4s. 6d. 


** A small book, but pure gold throughout. There is not a waste sentence, 
or a superfluous word, and yet it is all clear as daylight.” —Guardian, 


QUESTIONS on the SAME, rs. 6d. 


POLITICAL ECONOMY. 
| POLITICAL ECONOMY for BEGIN- 


NERS.—By MILLICENT GARRETT FAWCETT. i es- 
tions. Second Edition. 6d. 


** Clear, compact, and comprehensive.”—Daily News. 


The following will shortly be published :— 
ANATOMY. 


ELEMENTARY LESSONS IN ANA- 
TOMY. By ST. GEORGE MIVART, F.R.S. With numerous 
Illustrations. 

PHYSICAL GEOGRAPHY. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. Illustrated. 


PRACTICAL CHEMISTRY. 
OWENS COLLEGE JUNIOR COURSE 


OF PRACTICAL CHEMISTY. By F. JONES, Chemical Master 


in the Grammar School, Manchester. ith Preface by Prof. Roscor. 


MACMILLAN & CO., 29 and 30, BEDFORD STREET, COVENT GARDEN, W.C. 
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ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 
LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Classiand Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in erat Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


TWO COURSES OF LECTURES ON 
GEOLOGICAL MINERALOGY will be given at KING’S COL- 
LEGE, LONDON, by Professor TENNANT, to which the Public are 
admitted on paying the College Fees. One Course is given on Wednes- 
day and Friday Mornings, from g to ro o'clock, commencing Wednesday, 
October oth, and terminating at Easter 1873. The other Course is given 
on Thursday Evenings, from 8 to 9, commencing October roth. 

The Lectures are illustrated by a very extensive Collection of Specimens. 


PRACTICAL INSTRUCTION in MINERALOGY and GEOLOGY | 
is given by Prof. TENNANT, F.G.S., at his Residence, 149, Strand. | 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of aasenen and Townson,) 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS, | 


65, BARBICAN, LONDON, E.C. | 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description from 
7s. 6d. to £10 10s. | 
Price Lists, Post FREE, ON APPLICATION. 


| 
Orders amounting to £2 and upwards delivered free to any Railway | 
Station in England andi Wales. 


“THE GARDEN,” | 

A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. | 
THE GARDEN is conducted by Witt1am Rosrnson, F.L.S., Author of | 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, | 


Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- | - 


partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages :— 


| 
| 
| 
‘The Flower Garden. Hardy Flowers. | 

Landscape Gardening. Town Gardens. | 

‘The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and | 

Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post- free), 4h. 

37, Southampton Street, Covent Garden, W.C. 


| 
| 
| 
RUPTURES.—BY ROYAL LETTERS PATENT. | 


WHITE’S MOC-MAIN LEVER TRUSS. 
is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof | 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite | 
resisting power is supplied by the MOC-MAIN PAD and 
§ PATENT LEVER, fitting with so much ease and closeness | 
| 


that it cannot be dete » and may be worn during sleep. A 
descriptive circular had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piecadilly. 
Price of a single Truss, 16s., a1s., 26s. 6d., and 31s. 6d. 
»  Double,, 315 6d., 425., and 52s. 6d. 
Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Veins and all of Swelling of the legs, 
) , &i are porous, light in texture, and inexpensive, an wo 
lostage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


Now ready, fcap. 8vo, pp. 292, cloth, with r29 Illustrations, 4s. 6d, 


ELEMENTARY GEOLOGY. A Course of 
Nine Lectures for the Use of Schools and Junior Students. By J. 
CLIFTON WARD, F.G.S., Associate of the Royal School of Mines; 
of Her Majesty’s Geological Survey. 


By Tue Same AuTuor, 

Fcap &vo, pp. viii.—216, cloth, with 154 Illustrations, List of Apparatus, 
Experiments, Memoranda, and Examination Questions, 3s. 6a. 
ELEMENTARY NATURAL PHILO- 

SOPHY. 

“ For schools we think ita very good book. The author's style is short 
and clear, and he leaves no stone unturned for his pupil. He has discharged 
his task simply and well.”—Popular Science Review. 

“‘ What is done is done lucidly. ‘The book might form a suitable text-book 
| for very elementary classes ia schools.”—A ¢heneum. 

“‘The work is altogether very praiseworthy.”—Quarterly Fournal of 
Science. 


London: TRUBNER &'CO., 8 and 60, Paternoster Row. 


COMPLETION OF DESCHANEL’S NATURAL PHILOSOPHY. 


Just published in one volume, medium 8vo, cloth, 18s., 


NATURAL PHILOSOPHY. An Element- 
ary Treatise. By Professor DESCHANEL, of Paris. Translated and 
Edited, with extensive additions, by J. D. Everett, D.C.L., F. 
Professor of Natural Philosophy in the Queen’s College, Belfast. Illus’ 
trated by 760 Engravings on wood, and 3 Coloured Plates. 


Published also separately in 4 Parts, limp cloth, 4s. 6d. each, 
HYDROSTATICS, and PNEUMATICS. 
art 

Part III. ELECTRICITY and | ras 

Part IV. SOUND and LIGH 

*,* This work is used as a text- iad in the Oxford and Cambridge Uni- 
versities, and in the chief Colleges and Science Classes in the United 
Kingdom. 

**We have no work in our own scientific literature to be compared with it. 

An admirable text-book.”—Quarterly Fournal of Science. 

“An excellent handbook of physics, especially suitable for self-instruction.” 
—Westminster Review. 


London: BLACKIE & SON, Paternoster Buildings. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester, 


very Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


HOLLOWAY’S OINTMENT and PILLS. 


—Sure Cure.—Be the ailment external or internal, chronic or acute, 
inflammatory or otherwise, a certain remedy may be found in one or 
the other, or both, of Holloway’ S preparations. Inthe nursery and on 
the toilet table they are equally in place. The use of them involves no 
danger, the employment of them need not cause the most timid any 
apprehension. They always relieve, and by their corrective, purifying, 
and healing powers, invariably prove beneficial in every disorder inci- 
dent to the human frame. Before the worst sufferers abandon hope let 
them read, learn, and comprehend exactly what these remedies have 
accomplished after all other means had signally failed. 


THE BREWERS’ GUARDIAN: 
| A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
Legal, and Parliamentary matters. 
Revigw OF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES’ 
REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6d. per annum, post free; Single Copies, 1s. each. Re~ 

gistered for Transmission Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


Printed by R. Cray, ~ & Tayzror, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 38, Bleecker Street, New Yerk. —Tuurspay, October 3, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDswoRTH 


No. 154, VOL. 6] 


THURSDAY, OCTOBER 10, 1872 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


— HUXLEY, LL.D., F.R.S., will Commence a Course 
Eighty Lectures on BIOLOGY ro Natural History, including 
Faleedoayy with Laboratory Instruction at the New Buildings in 
pyr Road, South Kensington, on Monday, the 7th October, at 

10 o’cloc 


Fee for the Lethusen, 44; for the Laboratory Instruction, £6. 
TRENHAM REEKS, Registrar. 


ROYAL POLYTECHNIC INSTITUTION, 
REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes 4re now forming in writ Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


TWO COURSES OF LECTURES ON 
GEOLOGICAL MINERALOGY will be given at KING’S COL- 
LEGE, LONDON, by Professor TENNANT, to which the Public are 
admitted on aying the College Fees. One Course is given on Wednes- 
day and Friday Mornings, from 9g to 10 o’clock, commencing Wednesday, 
October oth, and terminating at Easter 1873. "The other Course is-given 
on Thursday Evenings, from 8 to 9, commencing October roth. 

The Lectures are illustrated by a very extensive Collection of Specimens. 


. PRACTICAL INSTRUCTION in MINERALOGY and GEOLOGY 
is given by Prof. TENNANT, F.G.S., at his Residence, 149, Strand. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirectepD sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


THE REV. L. HENSLEY, Vicar of 


Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College 
bridge, receives several Pupils.to prepare for the Universities, and 
has now a Vacancy. 


E. DENT &CO.,, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H, the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich, 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange, 
(FACTORY: SAVOY STREET,) LONDON. 


LADIES EDUCATIONAL’ ASSOCIA- 


TION, LONDON.—A Course of Thirty ag on the STUDYof 
ENGLISH will be given to ladies by Prof. H. MORLEY, at UNI- 
VERSITY COLLEGE, on Mondays, at 6 P. as , beginning on October 
14th. The Course of ‘Mathematics, Mechanics, Physics, Practical 
Chemistry, Physiology, Psychology, Architecture, English, French, 
Italian, and German Languages and Literatures, and Constitutional 
History, will begin on Monday, October 21st.—Prospectuses to be had 
of the Hon. Sec., J. E. Mytne, Esq., 27, Oxford Square, Hyde Park, W 
Post Free, 13 Stamps, Yarra Yarra Diatoms. Also for 19 Stamps, Beau. 
tiful Slide of Polycystina. 


MICROSCOPICAL OBJECTS (Mounted). 


First-Class Preparations in every Department of Microscopy. 


MARTIN BURGESS, 3, Mount Pleasant Terrace, Upper Lewisham 
Road, S.E. 


Sample Slide, post free, 7 stamps. Selected Foraminifera, also post free, 
7 stamps. Section of Bone of Cuttle Fish. 


MICROSCOPIC OBJECTS. 
CHOICE PREPARATIONS of Forami- 


nifera, Echinodermata, Mollusca, and every division of the Animal, 
Vegetable, and Mineral Kingdoms. 


Foraminifera from Greek Archipelago ; Pedicellariz of Echinus, Brittle 
Star Fish (Ophiocoma neglecta); Palate of Ormer (Haliotis tuberculata) ; 
Palate of Squid (Loligo vulgaris). Post free, 13 stamps each. 


Catalogue of Collections in British Geology, , Conchology, Microscopy &c., 
to THOS. USSELL, 37, Arundel Street, 
ndon 
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PUBLICATIONS 


OF THE 
AGRICULTURAL & HORTICULTURAL 
ASSOCIATION (Limited). 


I.—The Mineral Constituents removed from an Acre of Soil by an Average 
Crop of Wheat, Oats, Barley, Temnips, &c. ; also the Proportionate Re- 
Sine ae of 0, Super-phosphates, Potash, Salts, Farmyard 

anure, &c. 

II.—The Proportionate Fattening and Flesh-forming Qualities of nearly all 
the Feeding Substances in general use by Farmers ; also the Manurial 
Value of the residue from each article. 


Opinions of the Press. 


“Tt is clearly a very useful indicator of the values of the foods for cattle.” 
—A theneum. 

“The chart cannot fail to be very useful to the keepers of horses and meat 
stock, and it will be an ‘eye-opener’ to many who will perceive how it is 
they have been so often disappointed after giving large prices for fancy foods.” 
—Sporting Times. 

“A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the ‘ Agricultural and Horticultural Association.” —Land 
and Water. 

Price One Shilling each, Post Free. 


THE AGRICULTURAL ECONOMIST. 


A Monthly Journal, containing Reports and Prices Current of the Asso- 
ciation, and devoted to the advocacy and encouragement of Co-opera- 
tion in Agriculture and in general Trading. 


Price 6d. per month, or 5s. per annu:n, Post Free. 


Vols. I. and If. of the ‘‘ Agricultural Economist” for 1870 and 1871, half- 
bound, price 7s. 6¢. each. 


PREPARING FOR PUBLICATION. 


A Third Coloured Supplement to the “‘ Agricultural Economist,” illustrating 
the relative values of all Manures in common. use, 


Address, 35, King Street, Westminster, S.W. 


Third Edition, 18mo, cloth, price rs., 


FIRST LESSONS ON HEALTH. 
BERNERS. 


By J. 


Second Edition, crown 8vo, cloth, price rs. 6a. 


SEWER GAS, and How to Keep it out of 
HOUSES. By OSRORNE REYNOLDS, M.A., Professor of Engi- 
neering at Owens College, Manchester. , 


ON THE TREATMENT OF DISEASES 


OF THE SKIN. With an Analysis of Eleven Thousand Consecutive 
Cases. By Dr. M‘CALL ANDERSON. Crown 8vo. thi 
is day. 


THE SCIENTIFIC BASES OF FAITH. 


By J. J. MURPHY, Author of ‘‘ Habit and Intelligence in their Con- 
nection with the Laws of Matter and Force.” 8vo. 


STUDIES IN ASSTHETICS. By W. H. 
PATER, M.A., Brazenose College, Oxford. 


MACMILLAN & CO., LONDON. 


(ON FROM FIRE. 


ON THE BOX. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 
EXCEEDING THE FUSING POINT OF CAST IRON 

without blast or attention. It may be used ona sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 

Hot Blast Blowpipes and other Specialitiesin Laboratory apparatus. Sec- 
tional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson,) 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIG APPARATUS & PURE CHEMICALS, 


65, BARBICAN, LONDON, E£.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES, 
Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 10s. 

Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1AM Rosrnson, F.L.S., Authorof 
** Hardy Flowers,” ‘“‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. - The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 444. 


37, Southampton Street, Covent Garden, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may ad, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 

Price of a single Truss, 16s., 21s., 26s. 6d., and 315. 6d. 

»  Double,, 318 6d., 42s., and 525. 6d. 

Umbilical 42s. and 52s. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawa 
on over an ordi coding. Price, 45. 6d., 78. 6d., 108., and 16s. each. 
Postage free. 

JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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ELEMENTARY SCIENCE. 


ELEMENTARY SCHOOLS, 


UNDER THE JOINT EDITORSHIP OF 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


SCIENCE PRIMERS 


an style, and admirable in plan.” 


INTRODUCTORY.—By T. H. HUXLEY, F.R.S., Professor of Natural History in the Royal School of Mines, 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cloth, 


with numerous Illustrations. Price Is. 
PHYSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Manchester, | 
18mo, cloth, with numerous Illustrations. Price Is. 
PHYSICAL GEOGRAPHY.—By ARCHIBALD GEIKIE, F.R.S., Professor of Geology in the University 
of Edinburgh. [Shortly. ; 
The EDUCATIONAL TIMES says :-—“ These Primers are wonderfully clear and lucid in their instruction, simple 


OTHER VOLUMES TO FOLLOW. 


[ Shortly. 


ELEMENTARY 


CLASS BOOKS. 


ASTRONOMY. 
POPULAR ASTRONOMY.—With Iillus- 


trations. By Sir G. B: AIRY, Astronomer Royal. Seventh Edition. 
18mo, 45. 

“Popular Astronomy in general has many manuals, but none of them 
supersede the Lectures of the Astronomer. Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described.” —-Guardian. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
Eighth Thousand. 18mo, 5s. 6d. 


“ The book is full, clear, and sound.”—A thenaum, 


QUESTIONS on the SAME. 1s. 6d. 


BOTANY. 
LESSONS in ELEMENTARY BOTANY. 


—With Illustrations. By Professor OLIVER,F.R.S., F.L.S. Twelfth 
Thousand, 18mo, 4s. 


“We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver ”"—Natural History Review. 


CHEMISTRY. 
LESSONS in ELEMENTARY CHEMIS- 


TRY.—By Professor ROSCOE. With numerous Illustrations, and Chro- 
of the Solar Spectra. Thirty-First Thousand. 18mo, 
45. 6d. 

** We unhesitatingly pronounce it the best of all our elementary treatises 
n Chemistry.”—Medical Times. 


LOGIC. 


ELEMENTARY LESSONS in LOGIC, 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
pious Questions and Examples, and a Vocabulary of Logical Terms, 
Second Edit. 18mo, 3s. 6d. 


“Nothing can be better for a school book.”—Guardian. 


A Manual alike simple, interesting, and scientific.” —A ¢heneum. 


PHYSICS. 
LESSONS in ELEMENTARY PHYSICS. 4 


——By|BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. Second Edition. x18mo, 4s. 6d. 


“The dean ideal of ascientific text-book ; clear, accurate, and thorough. 
—Educational Times. 


PHYSIOLOGY. 
LESSONS in ELEMENTARY PHYSI- 


OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY. 
Twentieth Thousand. 18mo, 4s. 6d. 


“A small book, but pure gold throughcut. There is not a waste sentence, 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 


QUESTIONS on the SAME, rs. 64. 


POLITICAL ECONOMY. 


POLITICAL ECONOMY for BEGIN. 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
tions. Second Edition. 18mo, 2s. 6d. 


** Clear, compact, and comprehensive.”=-Daily News. 


The following will shortly be published :— 


ANATOMY. 


ELEMENTARY LESSONS IN ANA- 
ech Mg ST. GEORGE MIVART, F.R.S. With numerous 


PHYSICAL GEOGRAPHY. 
ELEMENTARY LESSONS IN PHY- 


SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh, Illustrated. 


MACMILLAN & CO., 29 and 30, BEDFORD STREET, COVENT GARDFN, W.C. 


| PRACTICAL CHEMISTRY. 
OWENS COLLEGE JUNIOR COURSE 


| OF PRACTICAL CHEMISTY. i BA JONES, Chemical Master 
in the Grammar School, Manchester. ith Preface by Prof. Roscor 
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Now ready,": vol. 8vo, pp. 282, cloth, price 12s. 6d., 


THE TINEINA OF NORTH AMERICA, 
by (the late) Dr. BRACKENBRIDGE CLEMENS. (Reinga Col. 
lected Edition of his Writings on that Group of Insects) With Notes 
by the Editor, H. T, F.R.S,, Sec. L.S, 


London: JOHN VAN VOORST, 1, Paternoster Row. 


Just published, in 8vo, price 7s. 67¢., cloth, 


CONSUMPTION AND THE BREATH 
REBREATHED. By HENRY MAC CORMAC, M.D., Belfast. 
Being a Sequel to the Author’s Treatise on Consumption, 


Also, by the same Author, price 4¢., 


A WORD WITH REVIEWERS. 
London : LONGMANS, GREEN, & CO., Paternoster Row. 


Registered for Transmission Abroad. 


THE GARDENERS’ CHRONICLE AND 
AGRICULTURAL GAZETTE, 


A Weekly Illustrated Journal, devoted to all branches of Horticul and 
Agriculture. 
Published every Friday, price Fivepeace; post-free, 54d. 


The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL- 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming, Rural Economy, Practical Natural History ; to 
supply the requirements of Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between 
all persons at home or abroad taking an interest in cultural pursuits. 

Illustrations of subjects of interest to those d in gardening, farming, 


natural history, or rural pursuits generally, are freely given. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
the Continent, in India and the Colonies in general, the “ GARDENERS’ 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantages to Advertisers. 

Subscriptions payable in advance, including ‘postage to any part of the 
United Kingdom :— 

3 Months, 5s. rr$¢. : 12 Months, £1 3s. 10d. 


P.0.0. to be made payable at the King Street Post Office, W.C., to 
RICHARDS. 


Publishing Office and Office for Advertisements, 41, Wellington Street, 
Covent Garden, London, W.C. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester, 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 
NEW AND REVISED PRICE Lists FREE BY POST ON 


APPLICATION 
Orders exceeding 40s. in value delivered free to any Railwa + nin 
England. 


HOLLOWAY’S OINTMENT and PILLS. 


—Unsettled weather.—Warm days with chilly mornings and evenings 
try the constitution. Complaints of the chest, such as asthma, bron- 
chitis, inflammation of the lungs, coughs, and colds are now afflicting 
multitudes. . Fortunate it is for such sufferers that they may with con- 
fidence resort to Holloway’s purifying Pills and soothing Ointment. 
These noble medicaments exercise the most beneficial influence over all 
the many maladies which arise from exposure to wet or cold in our vari- 
able climate, The Ointment should be well rubbed as near the afflicted 
part as possible at least twice daily—oftener if convenient. Friction 
with it upon the chest, between the shoulders, or upon the — will 
at once diminish all dangerous symptoms. 


: Series commenced in Jani 


COMPLETION OF DESCHANEL’S NATURAL PHILOSOPHY. 


Just published in one volume, medium 8vo, cloth, 18s., 


NATURAL PHILOSOPHY. An Element- 
ary Treatise. By Professor DESCHANEL, of Paris. Translated and 
Edited, with extensive additions, by J.D. Everett, D.C.L, 
Professor of Natural Philosophy in the Queen’s College, Belfast. Illus’ 
trated by 760 Engravings on wood, and 3 Coloured Plates. 


Published also separately in 4 Parts, limp cloth, 4s. 6d. each, 

Part I. MECHANICS, HYDROSTATICS, and PNEUMATICS. 

Part II HEAT. 

Part III. ELECTRICITY and MAGNETISM. 

Part IV. SOUND and LIGHT. 

*,* This work is used as a text-book in the Oxford and Cambridge Uni- 
versities, and in the chief Colleges and Science Classes in the United 
Kingdom. 

“We have no work in our own scientific literature to be compared with it, 

+ An admirable text-book.”—Quarterly Fournal of Science. 

“An excellent handbook’of physics, especially suitable for self-instruction.” 

—Westminster Review. 


London: BLACKIE & SON, Paternoster Buildings. 


THE 
QUARTERLY JOURNAL OF SCIENCE, 


AND 
ANNALS OF Mininc, METALLURGY, ENGINEERING, INDUSTRIAL ARTs, 
MANUFACTURES, AN AND TECHNOLOGY. 


Edited by WILLIAM CE CROOKES, F.R.S., &c. 


Now ready, No. XX XVI., October, 1872, price 5s. 


CONTENTS :— 

The Origin of the Great Cyclones, By Prof. Thompson B. Maury, United 
States Naval Observatory. 

Weather Prophecies. 

The Amorpholithic Monuments of Brittany, comprising the Circles, 
Avenues, Carneilloux, and other Re TRG. of Shapeless Stones. 
Part II. By S. P. Oliver, Capt. R. G.S. 

The Public Health Act. 1872. 

Natural and Artificial Flight: an Aérial Ship. 

Paper at the International Exhibition, By. F.C. Danvers, Assoc. Inst. 


C.E. 
The Phpiclosical, F Position of Tobacco. By William E. A. Axon, 


Report of the 1872 Meeting of the British Association at Brighton. 
-Notices of Books. Progress of the Various Sciences, &c. &c. 


London: Offices of the Quarterly Journal of Science, 3, Horseshoe Court, 
Ludgate Hill, E.C. 


On the rsth of November next, will be published No. x of 


THE TELEGRAPHIC JOURNAL and 


MONTHLY ILLUSTRATED REVIEW OF ELECTRICAL 
SCIENCE. 


Edited by the Rev. WILLIAM HIGGS, M.A., Sy ae Assistant to 
Sir Charles Wheatstone, D. C.L., F.R. 


The arrangement of this Journal will be as follows hein Articles on 

~* ects of Immediate Interest and Importan ginal Papers—Abstracts 

roceedings of Scientific Societies—Reviews of Scientific Books —Ab- 

ft - of all Foreign Memoirs upon Electrical Science—Share Lists and 
City Notes—A Student’s Column—A List of Letters Patent, 


The Journal will also be a Medium of Intercourse between Tele; 
a Channel through which Operators ¢ can declare their wants 5 an w Gc: 
-. the Investor and those in the ah Poogpees of the 
clence. 


Asa Review of Electrical Science, >: Telegraphic sone will contain 
Articles of value to the Electrotyper, E reopienee, an d Amateur Experi- 
mentalist. Price 6d., or post free, 6s. Fo ce 


London: HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 


On the 1st of every Month. 


THE JOURNAL of BOTANY, British 


and FOREIGN. Edited by Henry Trimen, M.B., 7 L.S., British 
Museum, assisted by J. G. er, F.L.S., Royal Herbarium, ‘Kew. 


This, the only British periodical entirely devoted to botanical science, con- 
tains original Articles and Short Notes by English and foreign botanists, 
Extracts and Abstracts of Papers published in other journals, notices of New 
Books, Proceedings of Societies, and all the Botanical news of the month. 
It is illustrated by occasional plates and woodcuts. 


Annual’Subscription, paid in advance, Twelve Shullings, post 
United Kingdom ; single am, 1s. 3d. first volume of the New 


Published by Taytor and Co., 10, Little 
Queen Street, Lincoln’s Inn ‘iel 


Printed by R. Cray, Sons & Janes, Bread Street Hill 
at the Office, 


38, Bleecker Street, New Y: 


the City of London, pr published by MAcMILLA 


free in the 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 


Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


No. 155, VOL. 6] 


THURSDAY, OCTOBER 17, 1872 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


ROYAL SCHOOL OF MINES. 
Professor FRANKLAND, D.C.L., F.R.S., will Commence a Course 
of FORTY LECTURES on INORGANIC CHEMISTRY at the 
New Buildings, Exhibition Road, South Kensington, on Monday next, 
the 21st October, at 10 o'clock, to,be continued on each succeeding 
Tuesday, Wednesday, Thursday, and Monday, at the same hour. Fee 


for the Course, £4. 
TRENHAM REEKS, Registrar. 


METALLURGY. 
ROYAL SCHOOL OF MINES. 


JERMYN STREET, W.—Dr. PERCY, F-.R.S., will Commence a 
COURSE of FIFTY LECTURES on METALLURGY on Tuesday, 
the 15th instant, at Two o'clock, to be continued on Tuesdays, Wed- 
nesdays, Thursdays, and Mondays, at the same hour. Fee, £4. 


TRENHAM REEKS, Registrar. 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


PHILOSOPHICAL TRANSACTIONS.— 
The FELLOWS of the ROYAL SOCIETY are hereby informed that 
the First Part of the: PHILOSOPHICAL TRANSACTIONS, Vol. 
162, for the year 1872, is now published, and ready for delivery on appli- 
cation at the Office of the Society in Burlington House, daily, between 
the hours of 10 and 4. 

Burlington House. WALTER WHITE, 


Assistant Secretary R.S. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


LADIES EDUCATIONAL ASSOCIA- 
TION, LONDON.—The Ladies Classes at UNIVERSITY COL- 
LEGE, of English, French, Italian, and German Languagesand Litera- 
tures, Psychology, Physiology, Constitutional History, Matheinatics, 
Mechanics, Physics, Practical Chemistry, and Architecture, will open 
on and after Monday, October 2rst.—Class Tickets, free admission to 
first lectures, and Prospectuses to be had in the Office at the College, or 

of the Hon. Sec., J. E. Myixx, Esq., 27, Oxford Square, Hyde Park, W. 


| 
| 


| 


KING’S COLLEGE. — EVENING 
CLASSES.—Professor W. G. ADAMS will give a COURSE of 
LECTURES on “‘ SOUND AND LIGHT” on Wednesday Evenings, 
at Seven o'clock. 

A Class for practical work in Heat, Light, Electricity, and Magnetism, 
will be formed, to meet ongFriday evenings at Seven o’clock, beginning 

October 18th.—Fees for two terms, £3 35. 


THE REV. L. HENSLEY, Vicar of 


Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, 
Cambridge, receives several Pupils\to prepare for the Universities, and 
has now a Vacancy. 


J. C. STEVENS, 
SCIENTIFIC, NATURAL HISTORY, 

AND HORTICULTURAL SALE ROOMS. 
38, KING STREET, COVENT GARDEN, LONDON. 
ESTABLISHED 1760. 

SALES BY AUCTION NEARLY EVERY DAY. 


Catalogues on application. 


British Lepidoptera, Cabinets, and Books. 


MR. J. C. STEVENS has received Instruc- 
tions to SELL by AUCTION. at his Great Room, 38, King Street, 
Covent Garden, on FRIDAY, October 25, at half-past 12 precisely, the 
Collection of BRITISH LEPIDOPTERA, containing many choice 
Examples, and mostly in first rate condition ; together with the Maho- 
gany Cabinets, Entomological and other Scientific Books, formed by the 
late Mr. Joseph Standish ; also several smaller Collections of British 
Insects. 


On view the day prior and morning of Sale, and Catalogues had. 


On the rst of every Month, price rs., 


THE ZOOLOGIST; a Monthly Journal of 


Natural History, for recording Facts and Anecdotes relating to Quad- 
rupeds, Birds, Reptiles, Fishes, and Insects. Conducted by Epwarp 
Newman, F.L.S., F.ZS., &c. 


The October Number contains papers—“,Birds in Aviaries,” by Boughton 
Kyngdon, Esq.; “The Birds of the Ferce Islands,” by Captain H. W. 
Feilden ; ‘‘ British Heronies,” by J. E. Harting, Esq., &c., &c. 


JOHN VAN VOORST, 1, Paternoster Row. 


On the rst of every Month, price 62., 


NEWMAN’S ENTOMOLOGIST; an Illus. 


trated Journal of Entomological News. The October number contain 
full accounts of the extraordinary incursion of V. Antiopa, A. Lathonia 
and P. Daplidice. 

SIMPKIN, MARSHALL, and Co, Staticners’ Hall Court. 


*,* Subscription for one year, 6s., post free, payable in advance, to 
Edward Newman, 9, Devonshire Street, Bishopsgate. 
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MACMILLAN AND CO’S 
ANNOUNCEMENTS. 


THE FORCES OF NATURE. A Popular 
iaetuios to the Study of Physical Phenomena. By AMEDEE 
GUILLEMIN. Translated ftom the French by Mrs. Norman Lock- 
YER, a Edited, with Additions and Notes, by J. NorMAN LOckYER, 
F.R.S. Illustrated with Eleveti Coloured Plates, and 450 Woodcuts 
Royal 8vo, (In a few days. 


THE DEPTHS OF THE SEA. An Ac- 


count of Investigations conducted on board H.M. Ships ge | and 
Porcupine, in the = 1868 & under the scientific direction of W. B. 
Carpenter, M.D., F.R.S., J. Gwyn Jeffreys, F.R.S., and Wyvi le Thom- 


son, LL.D., F.R'S. By Dr. WyviLLe Tuomson. Illustrated. 


[Shortly. 


A HISTORY OF HOLLAND HOUSE, 
By the Princess MARIE DE LIECHTENSTEIN. With 
Illustrations on Wood and Steel. 2 vols. 8vo. {In the Press. 


PAPERS ON ELECTROSTATICS AND 
MAGNETISM, By Prof. Sir WM. THOMSON, F.RS. 


A TREATISE ON BUILDING and OR- 
NAMENTAL STONES of GREAT BRITAIN and FOREIGN 
COUNTRIES, arranged according to their Geological Distributions 
and Mineral Characters With Illustrations of their Application in 
Ancient and Modern Characters. By EDWARD HULL, M.A 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. a 
[In the Press. 


ESSAYS ON EASTERN QUESTIONS. 
By W. GIFFORD PALGRAVE, Author of “ A Personal Narrative of 
a Journey through Centra! and Eastera Ara pia,” &c. 
{In the Press. 


THE SCIENTIFIC BASES OF FAITH. 
By J. J. MURPHY, Author of “‘ Habit and Intelligence in their Con- 
neetion with the Laws of Matter and Force.” 8vo. (Shortly. 


STUDIES IN ASTHETICS. By W. H. 


PATER, M.A., Brazenose College, Oxford. {In the Press. 


ON THE TREATMENT OF DISEASES 
OF THE SKIN. With an Analysis of Eleven Thousand Consecutive 
Cases. By Dr. M‘CALL ANDERSON. Crown 8vo. 

is day. 


DISEASES OF THE STOMACH. By 
WILSON FOX, M.D., F.R.C P., Holme Professor of Clinical Medi- 
cine at University College, London, and Physician to University College 
Hospital. {Shortly. 


HISTORY OF NAPOLEON I. By P. 
LANFREY. Volum: II. A Translation made with the Sanction of the 
Author. 8vo. 12s. (Vol. I. 12s.) {Just ready. 


HISTORICAL COURSE FOR SCHOOLS. 
Edited by Epwaro A. Freeman, D.C.L. The following Volumes are 
nearly ready, others will follow :— 


x. GENERAL SKETCH OF EUROPEAN HISTORY. By 
EDWARD A. FREEMAN, D.C.L. 18mo, cloth, 3s. 6d. 
[This day. 


ENGLAND. By Miss EDITH THOMPSON (Shortly. 


Other Volumes in the Press. 


MACMILLAN & CO., LONDON. 


This day in 2 vols. crown 8vo, price 28s., with upwards of 100 
Illustrations, 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF THE NATURE, MODES 
OF ORIGIN, AND TRANSFORMATIONS OF 
LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, 
M.D., F.R.S. 


“It is not too much to say that, if its main conclusions are established, it 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, however, remain unaffected by it. Every lover of science 
must admire the courage and energy with which Dr. Bastian has taken up 
an unpopular subject, the skill and patience with which he has experimented, 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 
the philosophical spirit with which he has worked out his conclusions. It is 
a book that cannot be ignored, and must inevitably lead to renewed discus. 
sions and repeated observations, and through these to the establishment ot 
ruth,”"—Mr, A. R. WaALLAcE in Nature. 


MACMILLAN & CO., LONDON. 


Third Edition, 18mo, cloth, price rs., 
FIRST LESSONS ON HEALTH. By J. 
BERNERS. 


Second Edition, crown 8vo, cloth, price 1s. 6¢, 


SEWER GAS, and How to Keep it out of 


HOUSES. By OSRORNE REYNOLDS, M.A., Professor of Engi- 
neering at Owens College, Manchester. 


MACMILLAN & CO., LONDON. 
“*A most ont and val article.” 


FRY’S 
It is the very finest Cocoa ever offered 
to the public.”—Court Circular. 
** As a delicious, refreshing, and nourishing beverage, with delicate cs our 


and fine aroma, it certainly surpasses anything that has yet been offeredto 
the public.”—London Mirror. 


HOLLOWAY’S OINTMENT and PILLS. 


—Sure relief—The weak and enervated suffer severely from nervous 
affec.ions when storms or electric disturbances agitate the atmosphere. 
Neuralgia, gouty pangs, and flying pains, very distressing to a delicate 
system, may be readily removed by rubbing this Ointment upon the 
affected part atter it has been fomented with warm water. The Pills, 
taken occasionally in the doses prescribed by the instructions, keep 
the digestion in order, excite a free flow of healthy bile, and replenish 
the impoverished blood with those richer constituents which result from 
thoroughly assimilated food—in the absence of which the strongest must 
inevitably soon sink into feebleness, and the delicate find it difficult to 
maintain existence. Holloway’s Ointment and Pills are infallible 
remedies. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 

“MM, soft bandage being worn round the body, while the requisite 

4i)) resisting we is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly. 


Price ofasingle Truss, 16s., 215., 26s. 6d., and 315. 6d. 
uble ,, 318 6d., 42s., and 525. 6d. 
Umbi 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Washaatn, and Swelling of the legs, 
Sprains, &c. are light in texture, and inexpensive, and drown 
on over an ordinary Price, 4s. 6d., 75. 6d., 10s., and 16s. cach. 
Postage free. 

JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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ELEMENTARY SCIENCE. 


SCIENCE PRIMERS FOR 


EKLEMENTARY SCHOOLS, 


UNDER THE JOINT EDITORSHIP OF 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


INTRODUCTORY .—By T. H. HUXLEY, F.R.S., Professor of Natural History in the Royal School of Mines. 


[ Shortly. 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cloth, 


with numerous Illustrations. Price Is. 


PHYSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Manchester. 
18mo, cloth, with numerous Illustrations. Price 1s. 


PHYSICAL GEOGRAPHY.—By ARCHIBALD GEIKIE, F.R.S., Professor of Geology in the University 


of Edinburgh. 


[ Shortly. 


Zhe EDUCATIONAL TIMES says :—“ These Primers are wonderfully ciear and lucid in their instruction, simple 


in style, and admirable in plan.” 


OTHER VOLUMES TO FOLLOW. 


ELEMENTARY CLASS BOOKS. 


ASTRONOMY. 
POPULAR ASTRONOMY.—With [Illus- 


trations. By Sir G. B. AIRY, Astronomer Royal. Seventh Edition. 
18mo, 45. 64. 


‘Popular Astronomy in general has many manuals, but none of them 
sipersede the Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described.” —-Guardian. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
Eighth Thousand. 18mo, 5s. 6d. 


“The book is full, clear, and sound.”—A thenaum, 


QUESTIONS on the SAME. 1s. 6d. 


BOTANY. 


LESSONS in ELEMENTARY BOTANY. 


—With Illustrations. By Professor OLIVER,F.R.S., F.L.S. Twelfth 
Thousand, 18mo, 4s. 6d. 


“‘We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver "—Natural History Review. 


CHEMISTRY. 
LESSONS in ELEMENTARY CHEMIS- 


TRY.—By Professor ROSCOE. With numerous I Illustrations, and Chro- 
a of the Solar Spectra. Thirty-First Thousand, 18mo, 
45. 6d. 


‘* We unhesitatingly pronounce it the best of all our elementary treatises 
n Chemistry.”—Medical Times. 


LOGIC. 
ELEMENTARY LESSONS in LOGIC, 


DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
ious Questions and Examples, and a Vocabulary of Logical Terms, 
cond Edit. x18mo, 3s. 6d. 
Nothing can be better for a school book.” —Guardian. 


A Manual alike simple, interesting, and scientific.” —A sheneum. 


PHYSICS. 
LESSONS in ELEMENTARY PHYSICS. 


—By BALFOUR STEWART, F R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. Second Edition, 18mo, 4s. 6d. 
“The deau ideal of ascientific text-book ; clear, accurate, and thorough. 
—L£ducational Times. 
PHYSIOLOGY. 
LESSONS in ELEMENTARY PHYSI- 


OLOGY.—With Numerous Illustrations, By Professor HUXLEY. 
Twentieth Thousand. 18mo, 4s. 6d. 


“A small book, but pure gold throughcut. There is not a waste sentence, 
or a superfluous word, and yet it is all clear as daylight.” —Guardian. 


QUESTIONS on the SAME, rs. 624. 


POLITICAL ECONOMY. 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 


tions. Second Edition. 18mo, 2s. 62. 


** Clear, compact, and comprehensive.”—-Daily News. 


The following will shortly be published :— 


ANATOMY. 


ELEMENTARY LESSONS IN ANA- 


TOMY. By ST. GEORGE MIVART, F.R.S. With numerous 
Illustrations. 


PHYSICAL GEOGRAPHY. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. Illustrated. 


PRACTICAL CHEMISTRY. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTY. By F. JONES, Chemical Mas;,, 
in the Grammar School, Manchester. With Preface by Prof, Roscor~ 


MACMILLAN & CO., 29 and 30, BEDFORD STREET, COVENT GARDFN, W.C. 
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SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREEZ, 
LONDON, W. 
DrirecTeD sy ARTHUR VACHER. 


THE PHANTOM BOUQUET.—A Popular 


Treatise of the Art of Skele onising Leaves and Seed-vessels. By Prof. 
PARRISH. Price 4s. Illustrated. 


London: PROVOST & CO., 36, Henrietta Street, W.C, 


Just Published, 8vo, cloth, price 4s. 6¢., 


ANATOMY OF MAMMALIA, with Dissec- 


tions of Rat ; Head, Brain, and Heart of Sheep ; and Eye of Ox. By 
G. HERBERT MORRELL, M.A., late Assistant Demonstrator of 
Anatomy in the University Museum, Oxford. 


London : LONGMANS & CO., Paternoster Row. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, & 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England, 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson,) 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS, 


65, BARBICAN, LONDON, E.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES, 


Sets of Scientific Apparatus of Every Description from 
7s. 6d, to £10 10s. 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


This day is published, price r1s., 
EXAMINATIONS IN NATURAL HIS- 


TORY : Being a Progressive Series of Questions adapted to the Author’s 
| No oa and Advanced Text-Books and the Students’ Manual of 
oology. 


By H. ALLEYNE NICHOLSON 
M.D., D.Sc., M.A., Ph.D., F.R.S.E., F.G.S., &c., 


Professor of Natural History and Botany, University College, Toronto. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


Who have lately published by the same Author, 


A MANUAL OF ZOOLOGY. For the Use 
OF STUDENTS. Pp. 673. 12s. 6d. 


TEXT-BOOK OF ZOOLOGY, for the Use 


of Schools. Pp. 340. 6s. 


INTRODUCTORY TEXT-BOOK OF 
ZOOLOGY. Pp. 127. 3s. 6d. 


This day is published, price 2s. 6d., 


SYNOPSES OF SUBJECTS TAUGHT 
IN THE GEOLOGICAL CLASS, College of Physical Science, New- 
Castle-on. Tyne, University of Durham, 


By DAVID PAGE, LL.D., F.G.S., 


General Readers,” *‘ Handbook of Geological 
and Present Life of the Globe,” &c. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


COMPLETION OF DESCHANEL’S NATURAL PHILOSOPHY. 


Just published in one volume, medium 8vo, cloth, 18s., 


NATURAL PHILOSOPHY. An Element- 
ary Treatise. By Professor DESCHANEL, of Paris. Translated and 
Edited, with extensive additions, by J. D. Everett, D.C.L., F.R.S., 
Professor of Natural Philosophy in the Queen’s College, Belfast. Illus 
trated by 760 Engravings on wood, and 3 Coloured Plates. 


Published also separately in 4 Parts, limp cloth, 4s. 6¢. each, 
Part I. MECHANICS, HYDROSTATICS, and PNEUMATICS. 
Part II. HEAT. 
Part III. ELECTRICITY and MAGNETISM. 
Part IV. SOUND and LIGHT. 


*,* This work is used as a text-book in the Oxford and Cambridge Uni- 


| versities, and in the chief Colleges and Science Classes in the United 


Kingdom. 
“We have no work in our own scientific literature to be compared with it. 
An admirable text-book.”—Quarterly Fournal of Science. 
“An excellent handbook’of physics, especially suitable for self-instruction.” 
—Westminster Review. 
London: BLACKIE & SON, Paternoster Buildings. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1amM Rostnson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages, 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers, 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4¢@. per copy. It may also be had direct from the Office at 5s. 


for a Quarter, 9s. 9¢@. for a Half-year, and 19s. 6d. for a Year, "mg in ad- 


vance ; and in Monthly Parts. Specimen Copies (post-free), 4 
37, Southampton Street, Covent Garden, W.C. 


Now ready, 1 vol. 8vo, pp. 282, cloth, price 12s. 6d., 


THE TINEINA OF NORTH AMERICA, 
by (the late) Dr. BRACKENBRIDGE CLEMENS, (Being a Col- 
lected Edition of his Writings on that Group of Insects.) With Notes 
by the Editor, H. T. Srarnton, F.R.S., Sec. L.S, 


London : JOHN VAN VOORST, 1, Paternoster Row. 


THE BREWERS’ GUARDIAN: 
A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
Legal, and Parliamentary matters. 
REVIEW OF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES 
REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially ted with brewing interests 
Subscription, 16s. 6¢. per annum, post free; Single Copies, rs, each. Re- 

| gistered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London E.C. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 38 Bleecker Street, New York.—Tuurspay, October 17, 1872. 


Author of Text-Books on Geology and Physical Commoky, “Geology for 
erms,” Past 
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** 70 the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDSWORTH 
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THURSDAY, OCTOBER 24, 1872 


Registered as a Newspaper at the General Post Office.] 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely, will be resumed on November 3. 
W. B. Carpenter, Esq., M.D., F.R.S., , on “Ancient and 
Modern Egypt; The Pyramids and the Suez Canal.” Members’ an- 
nual subscription, £1. Tickets for each Series of elght Lectures, at re- 
duced prices. For Tickets, apply (by letter) to the Hon. Treasurer, 
Wa. Henry Domvi.ig, Esq., 15, Gloucester Crescent, Hyde Park, 
W. Payment at the Door. e Penny, Sixpence, and (reserved seats) 
One Shilling. 


INSTRUCTION in SCIENCE AND ART 
FOR WOMEN.—A Course of 18 Lectures on the Elements of Physi- 
cal Science will be delivered by Profs. Duncan, Carry Foster, and 
RuTHERFORD, inthe Lecture Theatre of the South Kensington Museum. 
The Course will commence on MONDAY, November 11, 1872, at 2.30 
P.M.— For —— apply to the Hon. and Rev. Francis Byng, 
Treasurer, South Kensington Museum. Fee for the Course, £1 15. _ 


ROYAL POLYTECHNICINSTITUTION, 


REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


MICROSCOPICAL OBJECTS (Mounted). 
First-Class Preparations in every Department of Microscopy. 
erg a BURGESS, 3, Mount Pleasant Terrace, Upper Lewisham 


Sample Slide, pee free, 7 stamps each. Seeds of Helichrysum bractac- 
tum. Selected Foraminifera. phides of Turkey Rhubarb. 


E. DENT &CO,, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich. 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange, 
(FACTORY: SAVOY STREET,) LONDON. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS, 


172, BROMPTON ROAD, S.W. 


Will shortly open the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


MICROSCOPIC OBJECTS. 
CHOICE PREPARATIONS of Forami- 


nifera, Echinodermata, Mollusca, and every division of the. Animal, 
Vegetable, and Mineral Kingdoms, 


Foraminifera from Greek Archipelago ; Pedicellarie of Echinus ; Brittle 
Star Fish (Ofphtocoma neglect); Palate of Ormer (Haiiotis tuberculata) ; 
Palate of Squid (Loligovudga7is). Post free, 13 stamps ea 


Catalogue of Collections in British Geology, Conchology, Microscopy &c. 
to THOS. D. RUSSELL, 37, Arundel Street 
London, W, 


MINERALOGY.—For SALE, a Unique and 
Superb Specimen of BLUE ARRAGONITE on Silver Ore (a beauti- 
= Ta just arrived from California, exhibiting at Sewerby’s, 167, 
tran 
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Next Week, in imperial 8vo, with Eleven Coloured Plates and 450 Woodcuts, price 315. 6d. 


THE FORCES OF NATURE. 


POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENON, 


By AMEDEE 


GUILLEMIN. 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited with Additions and Notes by 


J. NORMAN LOCKYER, 


MACMILLAN 


F.R.S., 
& CO., London, 


HOLLOWAY’S OINTMENT AND PILLS. 


—Old Sores, Wounds, and Ulcers.—The readiness with which Hollo- 
way's Unguent removes all obstructions in the circulation of the vessels 

pos fae a explains their irresistible influence in healing old sores, 
bad wounds, and indolent ulcers. To insure the desired effect, the skin 
surrounding the diseased part should Le fomented, dried, a and imme- 
diately well rubbed with the Ointment. This will give purity to the 
foul blood and strength to the weakened nerves, the only conditions 
necessary for the cure of all those hideous ulcerations which render life 
almost intolerable. No sooner is this Cintment’s protective power ex- 
erted than the destructive process ceases, and the constructive business 
begins. New healthy growths appear te fill up the lately 1 ainful ex: 
cavated pit. 


Third Edition, 18mo, cloth, price rs., 


FIRST LESSONS ON HEALTH. By J. 
BERNERS. 


Second Edition, crown 8vo, clcth, price 1s. 6:, 


SEWER GAS, and How to Keep it out of 
HOUSES. By OSBORNE REYNOLDS, M.A., Professor of Engi- 
neering at Owens College, Manchester. 


MACMILLAN & CO., LONDON. 


MACMILLAN’S MAGAZINE. 
No. 156. FOR OCTOBER. 
Price 1s. 


CONTENTS OF THE NUMBER. 


u.—*‘ The Strange Adventures of a Phaeton.” By William Black, Author 
of ‘‘A Daughter of Heth,” &c. Chapters XXVII.—XXIX. 


a.— The Work of Volunteers in the Organisation of Charity.” Py Octavia | 
Hill. 


All, 
3.—* A Swiss Sanctuary.” 
4-—* Thoughts upon Government.” Chapter IV. 
.—** An Hour with some Old People.” 

6.—“ The Church of England in the Rural Districts.” By the Rev. Edward 
Girdlestone, Canon of Bristol. 

7-—* The Public Stores: Their Purchase and Administration.” By Francis 
W. Rowsell, Superintendent of Admiralty Contracts. 

8.—Sonnet—“ Tired.” By Mary Brotherton. 

9.—“* Art and Morality.” By G. A. Simcox. 


10.—* 
-— n the Aims and Instruments of Scientific Thought.” By Professor 
K. Clifford. 


LIGHT ONCY ON THE BOX. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 
EXCEEDING THE FUSING POINT OF CAST IRON 

without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 

Hot Blast Blowpipes and other Specialities in Laboratory apparatus. Sec- 
tional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by WitttAm Rosrnson, F.L.S., Authoro 
* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. ‘The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 55. 
for a Quarter, gs. g@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts, Specimen Copies (post-free), 4 


37, Southampton Street, Covent Garden, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upw: urds of 500 Medical Men to be the most efiec- 
tive it iver ition in the curative treatment of Hernia. ‘The useof 
* . asteel spring, so often hurtful in its effects, is here avoided; a 
soft bana age being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LE VER, fitting with so much ease and closeness 
| that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


i Price ofasingle Truss, 16s., 215., 26s. 6d., and 31s. 6d. 

»  Double,, 31s 428., and 525. 6d. 
42s. and 52s. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Wathen, and Swelling of the legs, 
Sprai uins, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 7s. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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ELEMENTARY SCIENCE. 


SCIENCE PRIMERS FOR 


ELEMENTARY SCHOOLS, 


UNDER THE JOINT EDITORSHIP OF 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


INTRODUCTORY.—ByT. H. HUXLEY, F.R.S., P 


with numerous Illustrations. Price 1s. 


PHYSICAL GEOGRAPHY.—By ARCHIBALD 
of Edinburgh. 


an style, and admirable in plan.” 


ELEMENTARY 


rofessor of Natural History in the Royal School of Mines. 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cloth, 


PHYSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Manchester. 
18mo, cloth, with numerous Illustrations. Price Is. 


GEIKIE, F.R.S., Professor of Geology in the University 
[ Shortly. 


The EDUCATIONAL TIMES says :-—“ These Primers are wonderfully clear and lucid in their instruction, simple 


OTHER VOLUMES TO FOLLOW. 


CLASS BOOKS. 


ASTRONOMY. | 
POPULAR ASTRONOMY.—With Illus. | 


supersede the Lectures of the Astronomer Royal under that title. Its | 
speciality is the direct way in which every step is referred to the observatory, 


made are fully described.” ~Guardian. 


NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., 
with Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 
Eighth Thousand. 18mo, 5s. 6d. 


“ The book is full, clear, and sound.” —A theneum, 


QUESTIONS on the SAME. 1s. 6d. 


BOTANY. 
LESSONS in ELEMENTARY BOTANY. 


—With Illustrations. By Professor OLIVER, F.R.S., F.L.S. Twelfth 
Thousand, 18mo, 4s. 6d. 

“We know of no work so well suited to direct the botanical pupil’s efforts 

as that of Professor Oliver ”"—Natural History Review. 


CHEMISTRY. 
LESSONS in ELEMENTARY CHEMIS. 


TRY.—By Professor ROSCOE. With numerous IIlustrations, and Chro- 
mo-Lithograph of the Solar Spectra, Thirty-First Thousand. 18mo, 
45. 6d. 
‘We unhesitatingly pronounce it the best of all. our elementary treatises 
nChemistry.”—Medical Times. 


LOGIC. 
ELEMENTARY LESSONS in LOGIC, 


DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
pious Questions and Examples, and a Vocabulary of Logical Terms, 
Second Edit. 18mo, 3s. 6d. 


“Nothing can be better for a school book.” —Guardian. 
A Manual alike simple, interesting, and scientific.”—A theneum. 


trations. By Sir G. B. AIRY, Astronomer Royal. Seventh Edition. | 
18mo, 45. 6d. 


“Popular Astronomy in general has many manuals, but none of them } 


ELEMENTARY LESSONS in ASTRO-| 


MACMILLAN & CO., 29 and 30, BEDFORD STREET, COVENT GARDFN, W.C. 


PHYSICS. 
LESSONS in ELEMENTARY PHYSICS. 


—By.BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
JIlustrations. Second Edition, 18mo, 4s. 
“Tne dcau ideal of ascientific text-book ; clear, accurate, and thorough. 
—Educational Times. 


and in which the methods and instruments by which every observation is 


| PHYSIOLOGY. 
_LESSONS in ELEMENTARY PHYSI- 


| OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY. 
Twentieth Thousand. 18mo, 4s. 6d. 


“A small book, but pure gold throughout. There is not a waste sentence, 
| or a superfluous word, and yet it is all clear as daylight.” —Guardian, 


| QUESTIONS on the SAME, 1s. 62. 


POLITICAL ECONOMY. 


POLITICAL ECONOMY for BEGIN. 
NERS.—By MILLICENT GARRETT FAWCETT, With Ques- 
ions. Second Edition. 18mo, 2s. 6d, 


** Clear, compact, and comprehensive.”=-Daily News. 


The following will shortly be published :— 
ANATOMY. 


ELEMENTARY LESSONS IN ANA- 
Ferd ST. GEORGE MIVART, F.R.S. With numerous 


PHYSICAL GEOGRAPHY. 
ELEMENTARY LESSONS IN PHY- 


SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. Illustrated. 


PRACTICAL CHEMISTRY. 
OWENS COLLEGE JUNIOR COURSE 


OF PRACTICAL CHEMISTY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. ith Preface by Prof. Roscog. 
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BOTANICAL LABELS. — A Complete THE CORPORATION OF THE 
Series for Labelling Herbaria, arranged as in the 6th Edition of the 
London Catalogue, and mberi bout 3,000, includi Serorate | 
Cataloye, and numbering stout con including |. SCOTTISH PROVIDENT INSTITUTION, 
logue, and the Manuals of Hooker, and BasINGTON, with English No. 6, ST. ANDREW SQUARE, EDINBURGH 
name, and habitat or locality, and space for collector’s name, date, and s abe, . 
eee. by JOHN E. ROBSON, carefully revised by a Fellow of the No, 18, KING WILLIAM STREET, LONDON, E.C. 
innzan Society. Demy 8vo. Sulediibern only, 3s. 6d., post free. 
subscribers, after which date the price will be 5s. cimen Page : 
Sates one all and communications to be addressed to John E. Rob- | show that this Institution holds a very advantageous position. 
son, — : The Premiums are on so moderate a scale, that at early and middle ages, 
41,200 or £1,250 may be assured from the first for the same yearly pay- 
Shortly will be published, in fcap. 8vo , 
e whole Surptus (or profit) is divided amon; e Assured : and in its 
ELEMENTS OF ZOOLOGY, FOR THE | apportionment the safe and equitable rule is adopted, that those only share 
Use of Schools and Science Classes. By ANDREW WILSON. who have paid in premiums, with interest, a sum equal to their original 
With numerous Wood Engravings. assurance—no share being given to those by whose early death there is a 
Loss. 
Edinburgh: A. & C. BLACK. The effect of reserving the whole for the survivors (who will, however, 
~ . reater than by theusual mode of division. And in this way Policies w! 
Shortly will be published, ~— shared be three septennial investigations have increased from £1,000— 
e A { now excee 1,970,000. otwith- 
JUKES’ SCH OOoL MANUAL OF GEO.- standing its moderate rates, no Office of the same age — so large a fund, 
LOGY, Edited by ALrrep J. Browne. = = so largea yearly increase. The increase in the last three years has 
en £ 400,000. 
Full Statements, with Tables of Rates, may be had on application. 
This day is published, price 1s., per post 1s. 1d., N 
THE GENERAL GLACIATION of IAR- COMPLETION OF DESCHANEL’S NATURAL PHILOSOPHY. 
CONNAUGHT AND ITS NEIGHBOURHOOD, in the Counties . P . 
of Galway and Mayo. By H. G. Kinanan, M.R.LA., of the Trish Just published in one volume, medium 8vo, cloth, 18s., " 
= eological Survey, and M. H. Ciosz, MR.LA. With a| NATURAL PHILOSOPHY. An Element- “ae 
‘ P ’ ary Treatise. By Professor DESCHANEL, of Paris. Translated and 
London: STANFORD & CO., Charing Cross. Edited, with Pn Bot additions, by J. D. Everett, D.C.L., F.R.S., 
Dublin: HODGES, FORSTER, & CO. Professor of Natural Philosophy in the Queen’s College, Belfast. Illus TH 
trated by 760 Engravings on wood, and 3 Coloured Plates. ¥ 
t published, 8vo, cloth, pp. 270, pri . 6d., Published also separately in 4 Parts, limp cloth, 4s. 6d. each, th 
HOW DISSECT. ‘SHEE P's HEART. | Patt MECHANICS, HYDROSTATICS, and PNEUMATICS. vi 
‘art A 
BRAIN AND HEAD ; A RAT AND AN OX’S EYE. See| Part II]. ELECTRICITY and MAGNETISM. 
“Anatomy and Dissection of Mammalia,” by G. HERBERT | Part IV. SOUND and LIGHT. 
MORRELL, late Assistant-Demonstrator of Anatomy, University *.* This work is used as a text-book in the Oxford and Cambridge Uni- 
Museum, Oxford. versities, and in the chief Colleges and Science Classes in the United = 
London: LONGMANS & CO. Kingdom. S 
“We have no work in our own scientific literature to be compared with it. 
Just published, price 3s. 6d., post free, . « + An admirable text-book.”—Quarterly fournal of Science. of 
og TABLES FOR TR AVELLERS, Adapte d - ee of physics, especially suitable for self-instruction. 
ia a London: BLACKIE & SON, Paternoster Buildings. AN 
ye WM. BLACKWOOD & SONS, Edinburgh and London. 2 
iio MOTTERSHEAD & CO., o1 
Registered for Transmission Abroad. P 
THE GARDENERS’ CHRONICLE AND WAREHOUSE and SHOW-ROOMS, 
2 © AGRICULTURAL GAZETTE 1, Market Place, and St. Mary’s Gate, Manchester. 
— 
A Weekly Illustrated Journal, ——- to all branches of Horticulture and Every Description of Apparatus, Bottles, Pure and Commercial 
griculture. Chemicals, &c. 
Published every Friday, price Fivepence; post-free, 54¢. NEW AND REVISED PRICE LISTS FREE BY POST ON 2X 
The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL- ae 
TURAL GAZETTE” is to convey intelligence on all matters connected Orders exceeding 40s. in value delivered free to any Railway Station in 
with Gardening, Farming, Rural Economy, Practical Natural History ; to England. 
supply the requirements of Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between — 
all persons at home or abroad taking an interest in cultural pursuits. M , J AC KSO N 
Illustrations of subjects of interest to those engaged in gardening, farming, . b RO 
natural history, or rural pursuits generally, are freely given. (Son of J. B. Jackson, of the late Firm of Jackson and Townson,) T 
MANUFACTURER AND IMPORTER OF P. 
Addressed to so many classes of readers, and having the largest circulation | E 
of any Journal devoted to Horticulture and Agriculture in this Country, on | Sl ENTI FIC APPARATUS & PURE CH EM ICALS m 
the Continent, in India and the Colonies in general, the “ GARDENERS’ ’ E 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual | 65, BARBICAN, LONDON, E£.C. 
Advantages to Advertisers. ae 
Subscripti ree Se on ree of the | EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, RO 
AE METALLURGICAL, AND PHYSICAL LABORATORIES. 
3 Months, 5s. x1}¢. : 6 Months, rs, 11d.: 12 Months, £1 3s. rod. Sets of Scientific Apparatus of Every Description from pu 
P.0.0. to be made payable at the King Street Post Office, W.C., to 75. 6d, to £10 tos. Cond 
RIcHarps. Price Lists, Post FREE, ON APPLICATION. = 
Publishing Office and Office for Advertisements, 41, Wellington Street, | Orders amounting to £2 and upwards delivered free to any Railway 
Covent Garden, London, W.C. Station in England and Wales. — 
TH 
Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by MACMILLAN & Co 
at the Office, 38, Bleecker Street —Tuunspay, October 24, 1872. 
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Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


solid ground 
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Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


TO GRADUATES IN MEDICINE OF THE UNIVERSITY OF 
ABERDEEN. 


THE TRUSTEES of the Late ROBERT 


WILSON, M.D., are prepared to receive Applications and consider 
the Claims of Candidates willing to undertake the following duty, 
viz, 

To travel in Western Asia, or Eastern Africa, or Northern Africa, 
making observations, of which a report is to be transmitted, and 
collecting Antiquities and objects of interest. 

The allowance fixed by Dr. Wilson for travelling expenses is at the 
rate of £292 per annum (being 16s. per diem), and the route to be fol- 
lowed, and other particulars, may be more fully ascertained from the 
Secretary of the University. 

It is required that the Candidate selected be a Graduate in Medicine 
of the University of Aberdeen, and under Twenty-eight years of age. 


ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 4, St. Martin’s Place, Trafal- 
gar Square.—The First Ordinary Meeting of the Session will be held 
on TUESDAY, November 5, at Eight o'clock, when the following 
Papers will be read :—1. ‘ Man and Ape,” by C. Staniland Wake, Esq., 
M.A.I. 2. ‘*The Origin of Serpent Worship,” by C. Staniland Wake, 


Esq., M.A.I. 
J. F. COLLINGWOOD, Secretary. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREEZ, 
LONDON, W. . 
DirectepD By ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES, 

Pupils and Class and Private Studies. Investigations connected with Patents 

Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 


For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


THE REV. L. HENSLEY, Vicar of 
Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, 


Cambridge, prepares Young Men for Oxford and Cambridge, and can 
receive another Pupil, 


TISLEY AND SPILLER, 
SGIENTIFIG INSTRUMENT MAKERS, 


172, BROMPTON ROAD, S.W. 


Will shortly open the above premises for the Manufacture 
and Sale of Philosophical Apparatus, wiih the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


J. STEVENS, 
SCIENTIFIC, NATURAL HISTORY, 
AND HORTICULTURAL SALE ROOMS. 
38, KING STREET, COVENT GARDEN, LONDON. 
ESTABLISHED 1760. ‘ 
SALES BY AUCTION NEARLY EVERY DAY 
Catalogues on application. 
British Lepidoptera, Cabinets, and Books. 


MICROSCOPICAL OBJECTS (Mounted). 


First-Class Preparations in every Department of Microscopy. 


MARTIN BURGESS, 3, Mount Pleasant Terrace, Upper Lewisham 
Road, S.E. 


Sample Slide, post free, 7 stamps each. Seeds of Helichrysum bractac- 
tum. Selected Foraminifera. phides of Turkey Rhubarb, 


Will be shortly issued, in One Volume, 8vo, cloth extra, 504 pp. and 93 . 
Illustrations, price 16s., 


NAZNIA CORNUBI4E, a Descriptive 
Essay, illustrative of the Sepulchres and Funereal Customs of the 
Early Inhabitants of the County of Cornwall. By WILLIAM COPE 
LAND BORLASE, B.A., F.S.A, 

London; Longmans, Green, Reader, and Dyer. 
Truro: J. R. Netherton. 


BOTANICAL LABELS. — A Complete 


Series for Labelling Herbaria, arranged as in the 6th Edition of the 
London Catalogue, and numbering about 3,020, including a Separate 
Label for every Species and Variety, according to the Londog Cata- 
logue, and the Manuals of Hooker, and BasinGTon, with English 
name, and habitat or locality, and space for collector’s name, date, and 
place, by JOHN E. ROBSON, carefully revised by a Fellow of the 
Linnzan Society. Demy 8vo. Subscribers only, 3s. 6¢., post free. 
The Work will be ready, on or before rst December, for baat to 
subscribers, after which date the price will be 5s. A Specimen Page 
will be sent to any address, on receipt of stampede directed envelope. 
Orders and all other communications to be addressed to John E, Rob- 


son, Hartlepool. 
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THE CORPORATION OF THE 


SCOTTISH PROVIDENT INSTITUTION, 


No. 6, ST. ANDREW SQUARE, EDINBURGH. 


No. 18, KING WILLIAM STREET, LONDON, E.C, 


As regards ECONOMY, SAFETY, and EQUITY, three most important elements in the constitution of a Life Assurance Office—a comparison will 


show that this Institution holds a very advantageous position. 


The Premiums are on so moderate a scale, that at early and middle ages, £1,200 or £1,250 may be assured from the first for the same yearly pay- 


ment which would elsewhereassure £ 1,000. 


The whole Surptus (or profit) is divided among the Assured : and in its apportionment the safe and equitable rule is adopted, that those only share 
who have paid in premiums, with interest, a sum equal to their original assurance—no share peg oo to those by whose early death there is a Loss. 


The effect of reserving the whole for the survivors (who will, however, comprise more than 


f the members) is, that their shares are necessarily 


greater than by the usual mode of division, And in this way Policies which have shared at three septennial investigations have increased from £1,000— 


to £1,400, £1,600, and even to£ 


1,800 
The ACCUMULATED FUNDS now exceed £1,970,000. Notwithstanding its moderate rates, no Office of the same age has so large a fund, 
or shows so largea yearly increase. The increase in the last three years has been £ 400,000. 


Full Statements, with Tables of Rates, may be had on application. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 

Hot Blast Blowpipes and other Specialities in Laboratory apparatus. Sec- 
tional drawings and description free by post. 


T. FLETCHER, F.CS., 15, Bold Street, Warrington. 


HOLLOWAY’S OINTMENT and PILLS. 


—Alleviation and Cure.—The most loathsome sores, foulest ulcers, and 
most hopeless bad legs, assume a healthier appearance after a few appli- 
cations of Holloway’s cleansing and healing unguent. It promptly im- 
proves the aspect, and soon reduces irritability, of old and sluggish 
ulcers, which have fruitlessly exhausted the surgeon’s skill and patient’s 
endurance. By attention to the directions round each pot, the afflicted 
may easily and fearlessly guide their own ailments to a happy issue, and 
remove all further cause of trouble and anxiety. It is gratifying to watch 
the subsidence of inflammation and the gradual decrease of swelling, 
which occur through tbe cooling and sedative properties of this inesti- 
mable Ointment aided by Holloway’s Pills. 


Now ready in 2 vols. crown 8vo, price 28s., with upwards of 109 
Illustrations, 


THE BEGINNINGS OF LIFE: 


BEING SOME ACCOUNT OF THE NATURE, MODES 
OF ORIGIN, AND TRANSFORMATIONS OF 
LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, 
M.D., F.R.S. 


From the Lancet.—‘ We commenced Dr. Bastian’s luminous treatise with 
a strong bias in favour of the old notion of ome vivum ex ove. We close it 
feeling that he has almost persuaded us to believe in spontaneous generation. 
- + . . Wecordially recommend the volumes to our readers as presenting 
by far the fullest exposition of the doctrines of spontaneous generation, that 
has yet been published, and as containing views that will undoubtedly exer- 
cise a powerful influence on mady departments of biology.” 


“*The work opens a new world both to biologists and microscopic students, 
and we recommend everyone interested in those great problems and pessess- 
ing a microscope, to lose no time in purchasing this book, and in carrying 
out and pursuing still further the new field of investigation thus opened.”— 
Standard. 


“It is not too much to say that, if its main conclusions are established, it 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, however, remain unaffected by it... . . Every lover of science 
must admire the courage and energy with which Pr. Bastian has taken up 
an unpopular subject, the skill and patience with which he has experimented, 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 
the philosophical spirit with which he has worked out his conclusions. It is 
a book that cannot be ignored, and must inevitably lead to renewed discus- 
sions and repeated observations, and through these to the establishment of 
truth,”"—-Mr, A. R. in Nature. 


MACMILLAN & CO., LONDON. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 2238, Piccadilly. 


Price ofa single Truss, 16s., 21s., 26s. 6d., and 315. 6d. 
»  Double,, 315 6d., 42s., and 52s. 6d. 
Umbilical 42s. and 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are us, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 7s. 6d., 1os., and 16s. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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By AMEDEE 


J. NORMAN L 


Next Week, in imperial 8vo, with Eleven Coloured Plates and 450 Woodcuts, price 315. 6d. 


THE FORCES. OF. NATURE. 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 


GUILLEMIN. 


Translated from the French by Mrs) NORMAN LOCKYER, and Edited with Additions and Notes by 


OCKYER, F.RS., 


MACMILLAN & CO., London. 


ELEMENTARY SCIENCE. 


SCIENCE PRIMERS FOR ELEMENTARY SCHOOLS, 


UNDER THE JOINT EDITORSHIP OF 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


with numerous Illustrations. Price 1s. 


of Edinburgh. 


wn style, and admirable in plan.” 


INTRODUCTORY .—By T. H. HUXLEY, F.R.S., Professor of Natural History in the Royal School of Mines. 


[ Shortly. 


CHEMISTRY.—By H. E. ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manchester. 18mo, cloth 


PHYSICS.—By BALFOUR STEWART, F.R.S., Professor of Natural Philosophy in Owens College, Manchester. 
18mo, cloth, with numerous Illustrations. Price Is, 


PHYSICAL GEOGRAPHY.—By ARCHIBALD GEIKIE, F.R.S., Professor of Geology in the University 


[ Shortly. 


The EDUCATIONAL TIMES says :-—“ These Primers are wonderfully clear and lucid in their instruction, simple 


OTHER VOLUMES TO FOLLOW. 


Second Edition, crown 8vo, cloth, price 1s. 6d. 


SEWER GAS, and How to Keep it out of 
HOUSES. By OSBORNE REYNOLDS, M.A., Professor of Engi- 
neering at Owens College, Manchester. 


MACMILLAN & CO., LONDON. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. for NOVEMBER, 1872, Contatns— 

Original Communications : 

C. MacnamAra.—Tetanus and its Treatment, 

Wiitiam Newman, M.D., Lond., F.R.C.S. Eng.—Left Side Hemiplegia 
ae during Administration of Chloroform: Death twelve hours sub- 
sequently. 

E. L. Dixon, L.R.C.P.—Gastraglia and Tea. 
Greene, L.R.C.P, E.—Cannabis Indica in the Treatment of 

igraine, 

FRANCIS E. Anstiz, M.D., F.R.C.P.—A Clinical Lecture on Migraine. 

Joun KenT Srenper, M.D. Lond.—On the Use of the Bath Thermal 
Waters in the Treatment of Diseases of the Skin. 

ALEXANDER B. Macponatp (Translated by).—Inflation of the Lungs, 
and Heart Action. 

Revirw.—‘ The Beginnings of Life ; being some Account of the Nature, 
Modes of Origin, and Transformations of Lower Organisms.” By H. 
Charlton Bastian, M.A., M.D., F.R.S., F.R.C.P., &c. 


Clinic of the Month Extracts from British and Foreign Journals. Notes 
and Queries. 


MACMILLAN’S MAGAZINE. 
No. 157. FOR NOVEMBER, 


Pricx 1s. 
CONTENTS OF THE NUMBER. 
1.—‘‘ The Genius of Sophocles.” By R. C. Jebb. 


2.—‘* The Strange Adventures of a Phaeton.” By William Black, Author 
of ““A Daughter of Heth,” &c: Concluded, 


3-—‘‘Saalburg and Saarbrucken.” By Edward A. Freeman. 
4.— The Traveller’s Hymn for All Saints’ Day.” By A P.S, 
5.—‘* The Two Marys.” By Mrs. Oliphant, Part II. 


6.—‘‘The Act for Regulating the Sale of Intoxicating Liquors.” By the 
Rev. Hugh Smyth, J.P. 


7.—*‘ Redistribution of Political Power.” By E. H. K hbull-Hug 
M.P. 


8.—‘‘An Austrian View of the Defence of England.” By General Baron 
von Scholl. Edited by Lieut.-Colonel C. C. Chesney, R.E. 


Norice.—‘‘Maemillan’s Magazine” for December will contain the com- 
mencement of ‘‘ A Slip in the Fens,” a Cambridge Story. 


MACMILLAN & CO., LONDON, 


3 ‘*A most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.”—Court Circular. 


“ As a delicious, refreshing, and nourishing beverage, with delicate flavour 
and fine aroma, it certainly surpasses anything that has yet been offered to 


MACMILLAN & CO., ag & 30, Bedford Street, Covent Garden, London. 


the public.”—London Mirror. 
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FOURTH THOUSAND. 
New and cheaper Edition,'8vo, price 10s. 6d. with Illustrations, 
Dedicated by Permission to Her Majesty the Queen, 


THE LIFE AND LABOURS OF THE} 


LATE MR. BRASSEY, 
By SIR ARTHUR HELPS. 


THE TELEGRAPHIC JOURNAL and 
MONTHLY REVIEW OF ELECTRICAL SCIENCE. 
Edited by the Rev. WILLIAM HIGGS, M.A. 


The First Number will be issued on FRIDAY, the 15th of November. 
The Original Articles embrace all branches of Electrical Science. 


Price 6d., or 6s. per annum post free. 
London: HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 


** Seldom, we fancy, has so much labour gone to the compilation of a 
volume of so mederate a bulk. We may compare the results to some of 
the works constructed under Mr. Brassey’s directions. - No trouble 
was spared tO assure extent, variety, and accuracy of information. ‘ 
‘The task of condensation and selectian from such a miscellaneous mass of 
matter must have been difficult, delicate, and sometimes even invidious. Sir 
Arthur Helps has performed it with tact and judgment.”—TimEs. 

“The world is much indebted to Mr. Helps for chronicling the causes of 
such a remarkable success.” —SpEcTATOR, 

BY THE SAME AUTHOR. 
In 8vo, price gs. 6d., 


Dedicated to the Earl of Derby, 
THOUGHTS UPON GOVERNMENT. 


**On the whole, this treatise on G@vernmiént may be recommended to the 
reader, both as containing a lucid exposition of the views entertained by 
Mr. Helps on a most important subject, and as affording very valuable in- 
formation to the general reader on the science and conduct of Constitu- 
tional Government.”—TiMEs. 

“*The work is the result of thought and experience, and in every part it is 
suggestive of thought.”—SaTurpDay Review. 


New and Cheaper Edition, 8vo, price 7s. 6d., 


ON WORK AND WAGES PRACTI- 


CALLY ILLUSTRATED. 
By THOMAS BRASSEY, M.P. 


**In this comparatively small volume Mr. Thomas Brassey has supplied 
evidence of the most varied and extensive kind on the question of labour, 
which just now so vexes and perplexes ts.” —Times. 


London: BELL & DALDY, York Street, Covent Garden. 


THE FIFTH VOLUME OF THE SYSTEM OF PHILOSOPHY. 
Just published, 8vo, cloth, price 18s., 
THE PRINCIPLES OF PSYCHOLOGY. 


By HERBERT SPENCER. Second Edition, Vol. ii., containing 
300 pp. of the original edition, and 350 pp. of new matter. 


WILLIAMS AND NORGATE, 14, Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 


Just published, 8vo, cloth, pp. 270, price 4s. 6d., 


HOW TO DISSECT A SHEEP’S HEART, 
BRAIN AND HEAD ; A RAT AND AN OX’S EYE. See 
“Anatomy and Dissection .of Mammalia,” by G. HERBERT 
MORRELL, late Assistant-D. rator of Anatomy, University 


Museum, Oxford. 
London: LONGMANS & CO. 


This Day is Published, price 1s., per post 15. 1d. 


THE GENERAL GLACIATION of FAR- 
CONNAUGHT and its NEIGHBOURHOOD in the Counties of 
Galway and Mayo. By G. H. KINAHAN, M.R.1,A. of the Irish 


‘ Beoeck Geological Survey, and M, H. CLOSE, M.R.LA. With a 
ap. 
7 , London: STANFORD & CO., Charing Cross. 
3 Dublin: HODGES, FOSTER, & CO. 
ee THE ONLY CHEAP FARMERS’ NEWSPAPER, 


| THE CHAMBER OF 
AGRICULTURE- JOURNAL 
and FARMERS’ CHRONICLE, 


dited by Joun Secretary to the Central Chamber of 
Agriculture, 
} Devotes special attention to the discussions and proceedings of the Cham- 
; ber of Agriculture of Great Britain (which now numbers upwards of 
18,000 members), besides giving pe papers on practical farming, 
and a mass of intelligence of icular value to the eerie 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, and despatched the same evening 
so as to insure delivery to country subscribers by the first post on Tues- 
; day morning. Price 2d., or prepaid, 10s. a year post free. 


THE BREWERS’ GUARDIAN : 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
Legal, and Parliamentary matters. 
Revizw OF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES 
RECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“The Brewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6d. per annum, post free; Single Copies, 1s. each. Re~ 
gistered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London E.C. 


“THE GARDEN,” 
A Weekly Illustrated Jorrnal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Author of 
* Hardy Flowers,” “‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de~ 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 


Garden Structures. Public Gardens. 
Room and Window Gardens. . The Greenhouse and 
Notes and Questions. - The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at ss. 
for a Quarter, gs. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 44¢.. 


37, Southampton Street, Covent Garden, W.C. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station ia 
England. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS, 


65, BARBICAN, LONDON, E£.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES, 
Seis of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 tos. 

Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and’ upwards delivered free to any Railway 
Station in England and Wales. 


Published by W. epee Arundel Street, Strand, W.C. 


Printed _by R. Cray, Sons: ne. at 7 and 8, Bread Street Hill, in the 


38, Bleecker Street, New York.—THURSDAY, October 31, 1872,' 


City of London, and published by Macmittan & Co., 
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